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On some New and Interesting Foraminifera from the Funafuti 
Atoll, Ellice Islands. By Frederick Chapman. A.L.S« r 
F.R.M.S. 

[Read 21st December, 1899.] * 

(Plates 1-4.) 

The expeditions dispatched by the Royal Society of London 
from New South "Wales under the direction of Professor W. J. 
Sollas, and of Professor T. Edgeworth David, for the purpose of 
malting a boring in a typical atoll in the Pacific Ocean, have 
furnished zoologists and others with some very interesting 
material for detailed study. In the examination of this material 
and that of other coral-reefs, one cannot fail to be impressed by 
the importance of organisms other than corals in forming the 
great mass of the reef. 

Among the groups of organisms which are as active as coral, 
and even more so, in building up the enormous banks, mounds, 
and reefs of limestone in coral areas, we may mention the cal¬ 
careous algse Ilalimeda and Lithothammon as prominent rock- 
formers ; the first-named often growing in the greatest profusion 
to the exclusion of almost all else, especially in the lagoon, whilst 
the latter grows in branching masses which entangle smaller 
organisms and loose sand, or encrust corals and niillepores, 
often at a considerable depth. A laminated alga allied to Litho- 
ihcmnion is also found growing in nodular form in alternate 
concentric layers with the foraminifer Fohftrema ; and the 
condition favourable for this peculiar intergrowth seems to be a 
sandy area influenced by strong currents. At the surface on 
the Funafuti Atoll, these nodular inter growths were found only 
on the seaward face of the reef. 

[ * This paper has been unavoidably delayed in publication.—-Eu.] 

3OTN. JOURI?.—ZOOLOGY, YOX». XXVIII. 1 
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The Foraminifera, however, constitute the greater proportion 
■of the enormous deposits of sand associated with the reef forma¬ 
tion, and which speedily become consolidated into limestone-rock 
through the chemical changes which so readily take place therein. 
The most important genera of the Foraminifera which were 
found in these coral deposits, taken in the relative order of their 
abundance, are Amphistegina, Heterostegina,J?ol\jtrema, Tinoporm , 
Orbitolites , Carpentaria, Gypsina , Calearina , and Miliolina . The 
three first-named are found commonly throughout the material 
of the reef-boring, in sand and rock alike, always retaining some 
part of their original structure; by this they can easily be re¬ 
cognized, although the matrix of the rock may have undergone 
the most marked changes. In the deeper parts of the Atoll¬ 
boring, other genera may have been present, for fragments of 
Tinoporus in various stages of decay were seen down to 245 feet, 
and Calearina to 274 feet from the surface. 

Among other active agents in the building of the limestone- 
reefs may be mentioned the Alcyonarians, Echinoderms, Serpuke, 
.and the Mollusca. 

Through the kindness of Professor Judd, C.B., and the Coral- 
Beef Committee of the Boyal Society, I have been favoured with 
the opportunity for thoroughly examining, in respect to the 
group of the Foraminifera, the whole of the materials obtained 
by the expeditions to Funafuti, which had been sent to the Boyal 
College of Science, London. 

The numerous samples from Funafuti have in most cases now 
been examined, but to do justice to so large a quantity of material 
some further work is requisite, and it is therefore considered 
.advisable to publish this paper as a first instalment, which deals 
with the more prominent or larger forms, especially those found 
adherent to the coral or encrusting other organisms, and inter- 
growing with them. These larger forms of the Foraminifera do 
not seem to have received the notice they deserve, for they often 
constitute a considerable bulk of the consolidated reef, and are 
rock-builders in the truest sense of the term, That they are 
often overlooked is due to the fact that they more frequently 
occur on the rough and encrusted pieces of reef-rock, which are 
not so systematically collected, probably owing to their present¬ 
ing little in the way of attractive specimens of corals and other 
more or less prominent organic remains. 

Whilst describing these species of Foraminifera the occasion 
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is taken to include an account' of several new forms; but this 
does not exhaust the collection in hand., which it is hoped will 
furnish interesting material for further papers on the same 
group of animals.' 

The localities at Funafuti are given in their relative positions 
.around the atoll from N. E. S. to W. 

EORAMJMEEKA. 

Family MILIOLIDJE. 

Subfamily Peneeoplidio. 

Peneeqplis, Montfort [1808]. 

Subgenus novum Monalysibium. 

Remarks on the Subgenus. —Test porcellanous, shell-wall very 
thin ; surface usually covered with minute tubercles, sometimes 
smooth or highly polished and with vertical rows of puncta (not 
perforations). Segments sub-globose, flattened or elongate, 
at first arranged in a spiral, afterwards rectilinear. Aperture 
simple, either a circular inverted orifice or an everted phialine 
termination. 

This subgenus is intended to comprise the long delicate erosier- 
shaped specimens of which “Nautilus lituus 9 " Ganelin, is the type. 

These particular forms were represented in the 4 Challenger ? 
collections by imperfect specimens, described by Dr. H. B. Brady 
under the generic name Peneroplis. The Funafuti material has 
yielded some good examples of these forms; and in the light of 
these it now appears convenient to distinguish the specimens 
suhgenerically at least, on account of their dimorphic character % 
and especially since their apertures differ from the typical 
-cribrate or dendriform orifice of Peneroplis proper, or Spirolina , 
and are similar to Nodosaria or Sagrina of the hyaline group. 

It is possible that d’Grbigny’s Nodosaria punctata t is a frag¬ 
ment of one of the tuberculate forms of Monalgsidmnu 

Peneroplis (Monalysijdium) Sollasi, subgen. et sp. nov. 
.(PL 1. fig. 6«) 

Test consisting of a flat' coil of sub-oval segments, which 
afterwards become a straight series with subglobular or slightly 
.compressed chambers. Terminal orifice with a neat everted 

* l n the sense employed by Prof. Kitchen Parker. 

t Bee ‘ Foraininiferes’ in Sagra’s Hist. Cuba, 1839, p. 14, pi 1. figs. 4, o. 

1 * ■ 
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margin. Surface of test covered with minute tubercles which 
under a low power resemble perforations. Length Tj[ L inch 
(*52 mm.). 

The fragmentary specimens recorded and figured by H. B. 
Brady * are tuberculate similarly to the above species, but differ 
considerably in the shape of the chambers and in showing a strong: 
partitionai septum on the surface between each segment. 

Bound in sand from the beach, Avalan Id. (South Id.), Funafuti«. 
Coll, by Prof. Sollas. 

Peneeoplis (Monalfsidiitm) polita, sp. nov. (Pl. 1. fig. 5.) 

Test imperfect but probably similar in general outline to the 
foregoing species, with the exception that the segments, espe¬ 
cially of the last part of the series, are more irregular in form. 
The rectilinear portion of the shell (the only part discovered at 
present) consists of six segments, subcylindrical and irregular 
shell-surface highly polished, with vertical rows of minute 
puneta on each segment, and white. Aperture with an everted 
margin. Length of portion found -fa inch (*714 mm.). 

From the beach-sand, Avalan Id. (South Id.), Funafuti. ColL 
by .Prof. Sollas. 


Family ASTBOBHIZIDJE. 

Subfamily K hied a m mini nas. 

Sagenina (nom. emend.) f. 

(Sagenella, Brady [1879].} 

Sagenina: fbondescens (Brady). (PI. 1. figs. 1,2; PI. 2„ 
figs. 1, 2.) 

Sagenella frondeseens, Brady, 1879, Quart. Jo urn. Micr. Sci. vol. xix. 
p. 41, pl. v. fig. 1; Biitschli, 1880, in Broun, Klassen etc. Thier-Reichs, 
p, 195, pl. v, fig. 16; Brady, 1884, Report c Challenger/ yoL ix. p. 278, 
pl. xxviii, figs. 14 & 15. 

Nothing has been done towards extending the somewhat limited 
range of distribution for this species since Brady described tff this 
singular little organism from the 'South Pacific.” The original 
localities were the Admiralty ■ Islands, where it was found on 
calcareous plants and fragments of shells at 16-85 fathoms ; and; 

- * ■ Report * Challenger/1884, vol. ix. pl. xiii. figs. 24 & 25, 

t Sagenim is here suggested for Sagenella, which name has been previously 
bestowed on a genus of the Polyzoa. Bee Halls Nat. Hist. N. York, 1852, 
vol.ii, p. 172, pl. 40 JE, figs. 6 a,'b. 
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offTongatabiij Friendly Islands, at 18 fathoms. Brady states 
that the specimens from the latter locality lack distinctive 
-characters; those around Funafuti, not so greatly distant, being 
in first-rate preservation, may serve to strengthen his identifica¬ 
tion. Some of the specimens from the Funafuti lagoon found 
attached to the surface of Halimeda- joints are extremely fine and 
characteristic. 

Seeing Dr. Haeckel* a statement with regard to the apparently 
dubious character of some Astrorhizidce , especially Mhabdmmnma , 
Mhizamminc s, Sagenella , etc., that they a may also belong to the 
arenaceous Keratosa (. Ammoconidce ),” I have carefully examined 
the composition of the test of Bagenina (Sagenella ), with the result 
that there appears sufficient evidence in support of the view 
taken by Dr. Brady as to its rhizopodal nature. Sections of a 
Flalimeda~lomt with Bagenina attached have been made in a 
vertical direction; also the test itself has been isolated. These 
were examined under a high power, and showed this organism to 
have a finely arenaceous to subchitinous test (that is to say, 
where finely divided material is wanting, a thin, ehitinous tube is 
the result) traversed by minute inosculating canals such as are 
seen in the other arenaceous rhizopods, 

Hxeekel describes a form of the Keratosa, namely Ammoconia 
sagenella with regard to wffiich he says : “ Yery similar to this 
latter, or even identical with it, may be that form which Brady 
lias figured as Sagenella frondescens ” In the description of the 
species, however, the diameter of the separate branchlets is given 
as 1-2 mm. The average diameter (and it varies hut little) of 
the branchlets of Bagenina frondescens is '5 mm. Further, the 
example of Ammoconia figured in the Beport is quite unlike 
Bagenina in consisting of a meshwork of tubes standing erect, 
instead of being adherent at every point. The general finish of 
the tubes of Bagenina , especially at the terminal or apertural 
points, enables one to see the affinity of this form with other 
well-known rhizopods, both arenaceous and hyaline, as Wehhina 
and the adherent Eamulina cermcomis. In one part of the 
transparent test which I have examined, there is a curious stel¬ 
late structure reminding one of the fused spiculose base seen in 
the tissues of Aleyonarians. There is not sufficient evidence, 
however, to lead one to form any definite conclusion from this 
peculiarity of structure*. 

* Report £ Challenger,® vol. xml pp. 30 & 31,: pi. viii. figs. 5 A, '5 B. 
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Bagenin® frondescens is a well-distributed organism around 
Funafuti and in tlie lagoon. In places it is quite abundant-. 
In the dredgings made by Prof. David and Mr. Mnckli this species.' 
was found as follows :— 

FT. of Pava, 36 fathoms. 

Funamann (Beacon Id.), 150 fathoms ; very fine examples. 
Tutanga, 200 fathoms (Halligan and Finckh Coll.), occasional. 
S. of Funafuti, 30-120 fathoms. 

“ To ” S. of Funafuti, 60 fathoms, common on Cgclocli/peus and 
Kalimeda . 

In the lagoon boring it was found at the surface of the lagoon- 
floor; very rare. 

At 21 j feet below floor ; very common, and fine examples. 

At 50 feet; frequent. 

At 62 feet; common. 

At 81| feet; very rare. 


Family LITUOLIDJE. 

Subfamily Lituobinje. 

Hadbonia, Chapman [1898]. 

Habdonia Tobeesiensis, Chapman . 

Kaddonia Torresiensis , Chapman, 1898, Journ. (Zool.) Ifinn. Soc. LoncL 
vol. xxvi. p. 452, pi. xxviii. figs. 1-5 and woodcut p. 453. 

This interesting genus, although but lately discovered in 
material from Torres Strait, has already been found in great 
abundance both around Funafuti and in the lagoon. 

The large series of specimens now before us shows to some 
extent the great variety of forms exhibited by this organism. In 
the first stages of its growth Kaddonia is depressed and repent r 
having a coiled series at the commencement or a simple linear¬ 
shaped arrangement of segments; in the latter case it somewhat 
resembles Bdelloidina , to which it probably bears some relation¬ 
ship. The test afterwards grows off the surface of attachment, still 
retaining its point d\ appui, often continuing in a very erratic line 
of growth, and sometimes forming several bends and twists nearly 
at right angles, in one instance curiously resembling a larva of 
the G-eometrlne Lepidoptera when feeling the air for a fresh 
foothold. 

The largest specimen met with measures over f inch (about 
16 mm.) in length, and was only slightly attached by the 
aboral end, coming away in the dredge. The organism has 
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secondarily attached itself a little beyond the middle of the test 
to an echiuoderm spine. This specimen came from Fimaniaiiu id. 
(Beacon Id.) at 150 fathoms. JT. Torresiensis was also found in 
the material from the boring in the lagoon at Funafuti. The 
specimens are of average size. 

In the dredgings made by Prof. David and Mr. Finckh, I have 
found U. Torresiensis as follows :— 

N. of Pava, 85 fathoms; a young individual. 

Funamanu Id. (Beacon Id.), 150 fathoms ; the large specimen 
previously mentioned. 

Tutanga, 200 fathoms (dredged by Messrs. Halligan and 
Finekh); rather small examples. 

B. of Fuafatu, 25 fathoms ; a young individual. 

S. of Fuafatu, 60 fathoms; a young example attached to 
Cijclochjpeus Carpenteri (form B). 

S. of Fuafatu, 80-120 fathoms ; a much contorted example. 

S. of Fuafatu, 119 fathoms; very common on a fragment of 
Millepore. 

66 To 55 S. of Fuafatu, 40 fathoms, bottom fairly hard ; a neat 
specimen tom off the rock. 

u To ” S. of Fuafatu, 60 fathoms ; a neat specimen. 

S.S.'W. of Fuafutu, 60 fathoms; common on coral rocks. 

Two specimens were also obtained from the lagoon-boring at 
85 b feet and at 811 feet below the lagoon-door. 

Bdelloidina, Carter [1877]. 

Bdelloidina aggregata, Garter . (PL 1 . fig. 8, and fig. in 
text.) 

Bdelloidina aggregata, Carter, 1877, Ann. Mag. Nat. Hist. ser. 4, vol. 
xix. p. 201, pi. xiii. figs. 1-8; Brady, 1884, Report 1 Challenger,’ vol. ix. 
p. 819, ph xxxvi. figs. 4-6. 

a Test adherent, depressed; consisting of a number of closely- 
approximated chambers, arranged more or less regularly in a 
single, simple or branched, linear series, and intercommunicating 
by a row of pools on each septal face. Segments very short (on 
the axis of growth) and broad ; curved or irregular in outline; 
subdivided more or less completely by numerous secondary septa* 
"Walls rough externally, interior surface smooth. Aperture 
porous. Diameter of the adherent patches ^ inch (4 mm.) or 
more.” # 

The above species was well and minutely described by 
* Brady, op. cit. pp. 319, 320. 
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Mr. Carter, who drew attention to the porous nature of the shell- 
wall in this and some other Khizopods.* 

With regard to the porosity of the shell-wall, it appears to me 
that Carter conclusively demonstrated the presence of pores in 
the wall of the test, and although these pores are not regular 
enough to be denominated tubules, yet they probably serve the 
same purpose for the sarcodic body. Dr, Brady has suggested 
that the puncta on the internal surface of Bdelloidina may he 
only superficial depressions. In corroboration of Carter’s 
original idea, it is worth noting a precisely similar structure in 
the shell-wall of the allied genus Haddonia , in which the test is 
stronger and more inflated, and the structure of the shell-wall 
greatly emphasized. There the porosity of the shell-wall seems 
to exist beyond question. 

The apertural pores at the distal end in Bdelloidina are evi¬ 
dently the terminations of the labyrinthular canals seen in the 
interior of the shell. 

The width of the test is usually l inch (about 4 mm.) and the 
length slightly more. One example from Fuafatu, however, 
measures as much as i inch (12*5 mm.). 

Bdelloidina is a genus likely to be overlooked, since its habit 
Is to seek shelter in hollows of shells and coral-roek, creeping 
over the interior and filling up irregularities in the surface. Its 
usual colour, moreover, is that of a calcareous sand, for it is 
composed of little granules (fragments of organisms) or even 
minute shells, together with occasional sponge-spicules. This fact 
probably explains its rarity in records of foraminiferal faunas 
from coral areas. 

The only localized specimeus of Bdelloidina aggregata previ¬ 
ously obtained were from the * Challenger ’ dredgings in shallow 
water near the Admiralty Islands on the north coast of Papua, 
generally adherent to molluscan shells. 

A fossil specimen has been recorded as adherent to a Creta¬ 
ceous Ammonite from Mr. Matthew Wright’s cabinet f ; a drawing 
of this was made many years ago which is in the possession of 
Prof. Bupert Jones. I am enabled by the kindness of Prof. 
Jones to give a reproduction of this drawing for the first time. 
(See fig. 1, p. 9.) 

In the neighbourhood of Funafuti Bdelloidina aggregata is 
notably restricted to shallow water. 

* Carter, op, cit. pp. 202-208. 

+ See Brady, Rep, Ghall. 1884, vol. ix. p. 320. 



FHOM THE FUNAFUTI ATOLL. 


9 


Hear Pava Id., fairly numerous on fragments of Millepore at 
68 fathoms. 



Fig. 1 .—Bddloidina aggregate. Carter from the Chalk of Kent. (From a 
drawing lent by Prof Rupert Jones of a specimen in the Collection of the 
late Matthew Wright.) 

Funamanu Id. (Beacon Id.), on Turbinaria , 50 fathoms 
(dredged by Prof. David and Mr. Finckli). 

S. of Fuafatu Id., in the iuterior of molluscan shells, 
25 fathoms. 

u To ?? S. of Fuafatu Id., 60 fathoms. 


Family TEXTULAEIIDrF. 

Subfamily T e x t u l a k i i n je. 

Yalvtjlixa, d'Orhigny [1826]. 

Yalvulixa Dayidiaka, sp. nov. (PI. 1. fig. 4.) 

Test triangular, chambers triserially arranged and forming a 
more or less equilateral cone; aperture situated, in a sub- 
crescentic depression, with' a tooth-like valve projecting across, 
and sometimes a secondary cue nearly meeting from the opposite 
side. Texture somewhat coarsely arenaceous, composed of 
calcareous particles; colour white to pale cream. Length 
gh- inch (1 mm.). 

The above species belongs to the same type as d’Orbigny’s 
Valvulina triangularis from the Tertiary beds of the Paris 
Basin *. The specimens from Funafuti differ, however, in having 

Ann. Sex., Nat., vol. vii. 1826, p. 270, No. 1; Modules,'No. 25. 
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a more decidedly triangular and elongate test, and tlie oral end 
less inflated. The valve is more usually tooth-like, rather than a 
simple flap as in d’Orbigny’s specimens. 

The elongated examples of V. Davicliana , which by the way 
are rare, may be compared with F". Oviedoicma of d’Orbigny *; 
the latter, however, differs in the marked concavity of the face of 
each segment, as seen in the figures of d’Orbigny’s Cuban 
specimens. 

F. Davicliana is by no means common, being represented in all 
the samples mentioned below by one or two examples at most. 

It was found in the sand of the beach at Avalati Id. (South Id.) 
and at Fualopa Id. (Gold Id.) : in the sand pumped up from 
the 1st boring (Sollas) 64 at no great depth ” ; and it also 
occurred in the lagoon boring at 21| feet below the lagoon- 
floor. 


Family BOTALIID1E. 

Sub family S e i n illininje. 

Spirjluna, j Ehrenberg [1841]. 

Spirtllika spikioera, sp. nov. (PL 1. figs. 7 a-c .) 

Test free, but perhaps at one time adherent or resting generally 
on one face, discoidal, consisting of a single tube in four con¬ 
volutions. The two sides unequal, the broader or basal face 
concave, having the primordial or central portion glohulose and 
armed with a short blunt spine which does not project beyond 
the general surface; around the periphery other blunt spines 
are arranged, to the number of fourteen or more, and the salient 
edges of the coils are more or less spinose. The upper (smaller) 
face is slightly convex and tolerably smooth. The terminal 
portion of the coil is separated from the rest of the shell and is 
slightly reverted. Diameter of test Jj inch (-325 mm.). 

In having the lateral faces of unequal size this form resembles 
Spirillina inwqualis, Brady f. 

It also shows some affinity towards 8. tuberculata , Brady J, in 
its separated termination. 

The form may have been derived directly from S, limb at a var. 

* P’oram. Cuba, 1839, p. 103, pi. it. figs. 21, 22 (F. Oviedoana on plate). 

t Quart. lourn, Micr. Sei. vol. xix. n. s. (1879), p. 278, pi. viii. figs. 25 a, K 

{ Ibid. p. 279, pi, viii. figs. 28 rr, h . 
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dentieulata , Brady*, by tlie redundant outgrowth of the transverse 
bars or dentieulao, hut this is merely a suggestion. 

From beach-sand, Avalau Id. (South Island), Funafuti; very 
rare. Collected by Prof. Bellas. 

Also from the boring in the lagoon at Funafuti at 62 feet 
below the floor of the lagoon (163 feet below low-water spring 
tides); very rare. 

Spirilliha tuberculato-limbata, sp. nov. (PI. 1. figs. 8 a~c.) 

Test discoidal, consisting of a single tube with about six 
convolutions. The larger and flat surface is limbate and has the 
peripheral edge of the coil sharp on that side; the smaller face 
is slightly rounded and strongly tubereulate. The upper part 
of the peripheral edge rounded. Diameter inch (*5 nun.). 

The dissimilar faces remind one of 8. inmquali $, Brady, hut 
in that species the peripheral edge is blunt or square and the 
smaller face is not so characteristically tubereulate. 

S. tuberculato-limbata , as its name implies, combines in one 
form the characters of two of Brady’s species, /S', tuberculata t 
and $. limbata J. 

This species was found at the depth of 40 feet in the 2nd 
boring at Funafuti (Sollas Coll. 1896), where it was common. 

It has occurred sparingly at the depths of 65 and 70 feet 
in the deep boring at Funafuti (David Coll. 1S97). Also in 
dredgings FT. of Pava, 36 fathoms (David Coll. 1898). 

Subfamily Eotaliin je. 

Discorbiua, Parker Sf Jones [1862]. 

Discorbxha tuberocapitata, sp. nov. (PL 1. tigs. 9 a - c *) 

The superior aspect roughly conical, the apex swollen into a 
ball-like prominence ; two convolutions of the shell are visible 
on the apex. The inferior surface is flat or slightly concave, and 
exhibits five chambers ; in the area round the umbilical depression 
the surface of the shell is granulate. The peripheral edge has a 
thin and narrow flange. Shell translucent and of .a pale opales¬ 
cent blue colour. Diameter inch ('347 mm.). 

* Hep. Chali. vol. is. 1884, p. 632, pi, Ixxxv. fig. 17. 

f Quart. Joura. Micr. Set vol. xix. n. s. 1879, p. 279, pi. viii. figs. 28 a, b ; 
Rep. Chall. vol. is. 1884, p. 631, pi. Ixxxv. figs. 12-16. 

i Quart. Journ. Micr. Sci. vol. six. n. a. 1879, p. 278, pi. viii. figs. 26 a, h ; 
Rep. Ohall. vol. ix. 1884, p. 632, pi. lxxxv. figs. 18-21. 
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This curious little species is quite distinct from the other 
forms of Discorbina found at Funafuti. It appears to have had 
its origin in a form similar to D. pileolus , d’Orbignv which it 
somewhat resembles in the conical portion—a form common in 
the shallow waters of the Pacific. 

D . tuber ocapitata is rare, and has occurred in two samples as 
far as they have been at present examined. In the deep boring 
at Funafuti (David, 1897) at a depth of 65 feet; and in the 
lagoon-boring at 50 feet below the floor of the lagoon. 

Carpentaria, Gray [1858]. 

Carpentaria utricularis, Garter. (PL 2. fig. 4 ; PI. 4. 
figs. 8, 4.) 

Polytrema utricular e r Carter, 1876, Ann. Mag. Nat. Hist. ser. 4, 
vol. xvii. p. 210, pi. xiii. figs. 11-16. 

Carpentaria utricularis , Carter, 1877, Ann. Mag. Nat. Hist. ser. 4, 
vol. xx. p. 176: Brady, 1884, Report ‘ Challenger/ vol. is. p. 678, pi. xcix. 
figs. 6, 7, pi. c. figs. 1-4; Egger, 1898, Abhandl. bayer. Akad. Wiss., 
math.-phys. Cl. ii. vol. xviii., Al)th. ii. p. 246, pi. xxi. fig. 18. 

The chief characteristics of this species are the strongly 
inflated segments, the occasional plurality of apertures (basal 
as well as terminal), and the coarsely reticulated structure of the 
walls of the test. In sections the shell-wall is seen to have a 
papillate (rugose) external surface. The colour of 0. utricularis 
in the Funafuti specimens is sometimes brown or ash-grey, but 
generally speaking the specimens are of a vivid apple-green 
tint, probably due to the presence of a symbiotic alga in the 
coarse structure of the test. The apertural portion of the shell 
is often prolonged into a slender salient tube. 

C. utricularis is apparently the commonest form of Carpentaria 
dredged at Funafuti. 

This species has been recorded from the Pacific, Cape Verde 
Islands, the West African coast, the Mauritius, and the West 
Indies. Brady records it at depths ranging from 16 to 35Q» 
fathoms. In the samples collected round Funafuti by Prof. 
David and Mr, Finckh, I have found G. utricularis in the 
following:— 

North of Pava, 57 fathoms, on a gorgonid and a inillepore. 

* ValmiUna pileolus , Voyage Amer. Me rid. 1839, vol. y. pt. 5.: “Foramini- 
tferes/ 5 p. 47, pi. i. figs. 15-17. 

Discorbina, pileolus (d’Orbigny), Brady, Rep. Chall. vol. ix. 1884, p. 649, 
pi Ixxxix. figs. 2-4. 
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Funamanu Id. (Beacon. Id.), 50 fathoms. 

Funamanu Id. (Beacon Id.), 80 fathoms ;. a specimen of bright 
green colour attached to a gorgonid. 

Off Funamanu Id. (Beacon Id.), 150 fathoms; a specimen 
attached to Malimeda. 

Tutanga, 94 fathoms; the largest specimen found, measuring 
nearly half an inch at the base. This is attached to a 
cylindrical millepore. 

Hear Tutanga, 186 fathoms. 

S. of Fuafatu, 60 fathoms; on Gyclodypens Carpenteri, 

S.S.W. of Fuafatu, 60 fathoms ; very abundant on a large- 
coral fragment. 

S. of Fuafatu, 25 fathoms. (A. depressed form very near one 
of Gray’s figures of C. balaniformis.) 

A single specimen of C. utricularis was also found in the sand 
pumped up (at no great depth) from the 1st boring (Sollas Coll.). 
In the deep boring (David Coll.) this species was found at 65 feet 
and at 70 feet. 

Carpenteria balaniformis, Gray. (PL 4. figs. 1, 2.) 

Carpenteria balaniformis, Gray, 1858, Proc. Zool. Soc. Lend. vol. xxvi. 
p. 269, figs. 1-4. 

Carpenteria , Carpenter, 1862, Introd. Foram. pi. xxi. figs, 6-14. 

C. balamformSf Gray, liupert Jones, 1875, in Griffith and Henfrey’s 
Micrographic Dictionary, 3rd ed., vol. ii. pi. 42. fig, 28. 

C, balaniformis , Gray, Carter, 1877, Ann. Mag. Nat. Hist. ser. 4, 
vol. xix. pi. xiii. fig. 13. 

“ Carpenteria young specimens, C. balaniformis ?/’ Brady, 1884, Beport 
* Challenger/ vol. ix. p. 677, pi. xcviii, figs. 14,17. 

C. balaniformis , Gray, Agassiz, 1888, Three Cruises 4 Blake/ vol. ii. 
p. 168, %. 514. 

C. balaniformis , Gray [non Brady], Egger, 1893, Abhandl. Layer. Akad. 
Wiss., matli.-pliys. CL ii. vol. xviii., Abth. ii. p. 246, pi. xxi. figs. 13-1.5. 

The specific characters of C. balaniformis are perhaps difficult 
to define, since the original specimens of Gray appear to possess 
some of the characters of both Q. monticularis and G. utricu- 
laris , Carter. However, the name may be retained for the small 
balaniform, depressed, conical and usually smooth Garpenterue 
often found clustering upon the stems of gorgonids and other 
objects of attachment, where the currents have more or less 
access to them. 

Egger’s specimens were dredged off the coast of West Africa. 
Examples, which may be taken as typical of the species, were' 
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found round Funafuti in a dredging made between 115 and 200 
fathoms. They are attached to corals as Synhelia ? and Gari/o- 
phyllia P, and to a mass of Serpula- tubes ; on the latter they 
occur in great abundance (David Coll.). 

It also occurs in dredgings made by Messrs. Halligan and 
Finchh at Tutanga, 200 fathoms. G. balaniformis was also found 
in sand from the bore-hole, Funafuti, at 75 feet; rare (David 
Coll.). 

Carpenteeia monticulaeis, Garter . (PL 2. fig. 5; PL 4. 
figs. 5, 6.) 

Carpenteria, Carpenter, 1862, Introd. Foram. pi. xxi. fig*. 7. 

Carpentena mcmticidaris, Carter, 1877, Ann. Mag. Nat. Hist. ser. 4, 
vol. xix. p. 211, pi xiii. figs. 9-12; idem, ibid., ser. 4, vol. xx. p. 68, and 
woodcut; Brady, 1884, Report ‘ Challenger/ vol ix. p. 677, pi. xcix, 
figs. 1-5 ; Egger, 1893, Abhandl. bayer. Ahad. Wiss., niath.-phys. Cl. ii. 
vol. xviii., Abth. ii. p. 246, pi xxi. fig. 12. 

This species, although so well-known, does not appear to have 
been found in any great abundance in the localities from which 
it has been previously recorded. The exceptionally fine speci¬ 
mens figured by Brady came from Zamboanga, Philippine Islands, 
at 102 fathoms ; and he also records it from nine other localities, 
chiefly in the Pacific and Indian Oceans, at depths varying from 
40 to 1035 fathoms, and at the same time notes that these 
specimens are u for the most part of small size and not so well 
characterized.” 

Egger obtained this species from the coast of West Africa and 
the Mauritius. 

The test of this species is of considerable thickness, with 
smooth surfaces, unlike 0 . utrimlaris , and the fine tubuli are 
here and there relieved by coarser tubules, running parallel with 
them. 

The Funafuti specimens are in nearly all examples of a delicate 
yellowish- or salmon-pink tint. One specimen is coloured a 
delicate mauve. 

In the dredgings made by Prof. David and Mr. Finckh around 
Funafuti, I have found 0. mmticularis in the following :— 

Funamanu Id. (Beacon Id.), 80 fathoms; one specimen. 

Tutanga, 86 fathoms ; one specimen, 

Tutanga, 135 fathoms; one specimen attached to a molluscan 
shell. 



PROM THE PUNAPUTI ATOLL. 


15 


Tutanga, 200 fathoms. 

S.S/Wl of Fuafatu, 60 fathoms ; one specimen. 

In the collections made "by Prof. Sollas at Funafuti O. monti - 
mlaris has occurred, in :— 

Beach sand, Grold Island; one specimen. 

Beach of Creek, Eocky Island ; one specimen. 

In coral-rock of the 2nd shaft, trial pit, ocean side; frequent. 

Under solid platform, seaward face, 3rd shaft, trial pit; 
common. 

In sand at 90 feet in the 1st (Sollas’s) boring; one specimen. 

The fragmentary tests of this species also occur in great 
abundance in some of the thin slices of the core from the deep 
boring at Funafuti carried out by Prof. Edgeworth David. 
The remains of this species sometimes constitute quite an appre¬ 
ciable amount of the rock. 

Calcarina, d'Orbiyny [1826], 

Oalcarina hispid a, Brady , var. pulchella, nov. (PL 1. 
fig. 10.) 

u Oalcarina distinguished by unusual exuberance of spinous outgrowths,” 
Carpenter, 1862, Introd. Forarn. p. 217, figs, xxxiii A & B, figs, xxxiv 
D, E, F, Gh 

Many of the specimens of Cl Imp i da from Funafuti differ 
considerably from Brady’s type-specimens *. The shell-wall is 
more delicate, and the spurs are slenderer, with exuberant out¬ 
growths at the extremities, whilst they are decorated with longer 
spines than usual. This variation gives to the test a light plumose 
appearance. In point of size the variety equals the type. The 
specimens which Dr. Carpenter figured were from the Philippines. 

C. hispida var. pulchella occurs with frequency both in the 
Beach Band, “ South Island ” (Avalau Islet), and in the 1st 
boring at Funafuti, “ at no great depth 39 (Sollas, 1896). 

Subfamily Tinoporinje. 

POITETREMA, JRissO [1826], 

[The members of this genus are often so like minute branching 
corals and polyzoa, and in one instance resembling externally 
certain calcareous algge, that even at the present time they may 

* Calcarina hispida , Brady, 1876, Proe. R. Irish Acad. ser. % vol. ii. p. 590. 

C» calcar , d’Orb., var. hispida , Brady, Carter, 1880, Ann. Hag. Nat. Hist, 
ser. 5, vol. vi, p. 453. 

<7, hispida, Brady, 1884, Kep, Cball, vol, ix. p. 713. pi. cviii. figs, 8, 9, 
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at first sight be referred to the above groups bv those "who 
are not intimately acquainted with the minute structure of 
these Rhizopods. JBolytrema miniaceum and its varieties are 
extremely ubiquitous at Funafuti.] 

PoLYTBKMA MIJSTIACEUM ( Pallas ). (RL 4. fig. 7.) 

Millepora miniacea , Pallas, 1766, Elenchus Zoopliytorum, p. 251 
Linne, 1788, Systema Nat., 13th (Graelin’s) ed. vol. i. pt. 0, p. 3784, no. 6; 
Esper, 1791, Die Pflanzenthiere, pt. i. p. 225, pi. xvii. figs. 1-4. 

J£ rubra, Lamarck, 1816, Anim. sans Yertebres, vol. ii. p. 202. 

jPoli/trema corallina , Risso, 1826, Hist. Nat. Europ. Merid. vol. v. 
p. 340, no. 19. 

_P. miniaceum (Esper), Defrance, 1816-1830, Diet. Sei. Nat. Atlas, 
Zooph. pi. xliv. figs. 4, 4 a; Blainville, 1826, Diet. Sci. Nat. vol. xlii.. 
Atlas Zooph. vol. i. p, 17 ; idem, 1834, Actinologie, pp. 410, 673, pi. Ixix. 
figs. 4, 4 a, 

P. rubra (Lam.), Dujardin, 1841, Hist. Nat. Zooph. Xnfus. p. 259. 

JPusiularia rosea , Gray, 1858, Proe. Zool. Soc. Lond. vol. xxvi. p. 271. 

Polytrema rubra (Lam.), Carpenter, 1862, Introd. Foram. p. 235, pi, xiib 
figs. 18-20. 

P. miniaceum (Linne), Schultze, 1863, Wiegmann’s Archiv, p. 81, 
pi. viii. j Allman, 1870, Ann. Mag. Nat. Hist. ser. 4, vol. v. p. 372. 

P. miniaceum , Blainville, Carter, 1876, Ann. Mag'. Nat. Hist. ser. 4 ? 
vol. xvii. p. 185, pi. xiii. figs, 1-6. 

P. rubra (Lam.), Sehwager. 1877, Boll. It. Com. Geol. Ital. vol, viii. 
p. 26, pi. 72. 

P. miniaceum , Blainville, Mobius, 1.880, Beitr. Meeresfaima Insel 
Mauritius etc. p. 85, pi. vii. figs. 1-17; Biitschli, 1880, in Broun, Klassen 
etc. Thier-Reichs, p. 208, pi. ix. fig. 11. 

P, miniaceum (Liim<§), Brady, 1884, Rep. Chalk vol. ix, p. 721, pi. c. 
figs. 5-9, pi. ci. fig. 1: Agassiz, 1888, Three Cruises 1 Blake,’ pt, ii. 
p. 169, fig. 519 ; Egger, 1893, Abhandl. haver. Akad. Wiss., math.- 
phys. 01. ii, vol. xviii., Abtli. ii. p. 437, pi. xxi. figs. 1, 2,16, 1.7 ; Goes, 
1896, Bull. Mus. Comp. Zool. vol. xxix. no. 1, Memoir xx, p. 75 

P. miniaceum occurs in the samples both from the lagoon and 
the outer part of the reef at Funafuti, as well as from the deeper 
soundings round about, down to 200 fms. The species is not so 
common in the lagoon as it is outside the reef, but nevertheless 
some very fine specimens have been noticed from the lagoon- 
deposits. 

In all cases the specimens were originally, attached to some 
object for basal support; and it is noteworthy that the kind of 
support has greatly determined the mode of habit of the form, 
and hence its variations. Where the organism has sufficient 
space and freedom around' its base, the delicate arborescent form 
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is tlie result. Should it become cramped in its surroundings, the 
rhizopod makes a thick base with short and strong prolongations. 
When the Polytrema affixes itself to a detached fragment affected 
by currents which roll it over, the organism forms a thin en¬ 
crustation, which in many eases is in turn encrusted by a Litho- 
ihamnion, then again by Polytrema , and so on, until the nodules 
often measure as much as 5 centimetres in diameter. This latter 
mode of growth in JBolytrema has hitherto been unnoticed, and 
seems to merit a distinct varietal nameAn intermediate 
stage between this encrusting JBolytrema and the arborescent 
typical form is represented by Carter’s B. mesentericum f. 

The red colour of Bolytrema is apparently very little, if at all, 
dependent upon the influence of light. Some of the finest 
coloured specimens occur at considerable depths, and it is 
remarkable that off TTunamanu Id. (Beacon Island), at a depth 
of 150 fathoms, Bolytremata of the deepest and richest colour 
were found. 

Although commonly found in shallower water, B. miniaeeum 
has been recorded in the ‘ Challenger’ soundings from a depth as 
great as 1000 fathoms. Eggerfouud it ranging down to a depth 
of 411 metres (224 fathoms) near Mauritius. Specimens recorded 
from the Caribbean Sea by G-oes were found at 115 fathoms. 

Polytrema minxacetjm {Balias), var. ihtolya, nov. (PL 2. 
fig. 3, & text-fig. 2.) 

Test consisting of a rudely parallel series of acervuline chamber- 
lets disposed round a nucleus, or partly encrusting an adventitious 
particle. The organism in this stage shows little tendency to 
send forth prolongations, hut seems content with forming mere 
rounded prominences or papillae at intervals on the surface of 
growth. This variety often shows a remarkable tendency to 
alternate in its growth with layers of Lithotliamnion , thus 
building up nodular masses of a composite nature J. The 
nodules sometimes reach the dimension of 5 centimetres. 

As previously noticed, the form named Polytrema mesentericum , 
Carter, may be in part comparable with this form. It is 
probable, however, that this was the basal portion of a large 

* See p. 1. 

t Ann. Mag. Nat. Hist. ser. 5, vol. v. (1880) p. 444, pi. xviii. figs. 3 a-h. 

J Another species has been noticed at Funafuti which occurs in the lime¬ 
stones alternating in its growth with Lithotkamnion , namely Grypsina inharem 
(Schultze); but it does not form anything like so complete an, investment as 
P. mmiacmm var. mv r dva. 

XXNN* JOTJRN.—ZOOLOGY, YOL. XXYIII. 
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' specimen of Tolytrema often seen adherent to coral-rock, where 
the test has formed a meandering surface-growth rather than an 
arborescent structure. 



Pig. 2. Core from boring, Funafuti Atoll, at 766 ft. Containing nodules of 
Tolytrema miniaceum var. involva nov. Nat. size. 

-P* miniaceum var. involva occurs in the .coarse beach-sand of 
the outer reef-slope at Funafuti, and also at various depths in the 
deep boring. Its occurrence in the latter is of very great interest. 
These nodules of intergrowth are scattered throughout the more 
sandy parts of the cores of limestone down to a depth of 640 feet, 
when they are more frequent and of larger development. The 
largest and most typical specimens come from about 660 feet, 
where they are embedded in an Amphistegina- sand. They are 
common in the cores down to about 790 feet, after that 
occurring occasionally, and usually forming smaller nodules. 

P. miniaceum var. involva has also recently been noticed by the 
author in the Tertiary limestones of Christmas Island, associated 
with Orbitoides* 

Family NUMMULIOTDJE. 

Subfamily ISTuHMHHiTiNiE. 

Heteeostegina, d’Orbigny [1826]. 

Heteeostegina depeessa, d’Orbigny . (PL 3. figs. 6 & 7.) 

Ileterostegina depressa, cFOrbigny, 1826, Ann. Sci. Nat. vol. vii. p. 305 
pi. rrii. figs. 5-7 ; Modele, no. 99. * 

antUlarum, d’Orbigny, 1859, Foram. Cuba, p. 211, pi. vii. figs. 24,25. 
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H. simplex , d’Orbigny, 1846, Eoram. foss. Vienne, p. 211, pi. xii. 
figs. 12-14. 

H. helvetiea, Kaufmann, 1867, Geol. Beschreib. des Pilatns, p. 153, 
pi. Ix. figs. 6-10. 

H. depresses, var. simplex , d’Orbigny, Goes, 1882, Retie. Rhizop. 
Caribb. Sea, K. Svenska Vet.-Akad. Handl. vol. xix. no. 4, p. 117, pi. viii. 
fig. 303. 

M. depresses, d’Orbigny; Brady, 1884, Rep. ‘ Chalk’ vol. ix. p. 746, 
pi. cxii. figs. 14-20; Egger, 1893, Abhandk bayer. Akad. Wiss., inath,- 
pbys. Cl. ii. Rd. xviii. Abth. ii. p. 241, pi. xx. figs. 84, 85 ; Goes, 1896, 
Bull. Mils. Comp. Zool. Harvard, vol. xxix. no. 2, Memoir xx. p. 79. 

As Dr. H. B. Brady lias already pointed out in Ms monograph 
on the 4 Challenger ? Foraminifera *, II. depresses can be arranged 
in two series according to their form and external characters. 
After a careful study of the Funafuti specimens, I have been 
able to identify these two series with the dimorphic forms A and 
B respectively. The megalospheric form (A) Gmbrace.s the 
involute, bi-convex type, with the asymmetric (spiral) flange; 
whilst the mierospheric form (B) is represented by the com¬ 
pressed and explauate specimens. The difference between the 
primordial spheres of the two forms is not very great, but it is 
constant, their diameters being in the ratio of 3 : 2. 

The megalospheric form is far more common than the micro- 
spheric, for in most samples it is in the proportion of about 500 
to 1, or even greater. 

The megalospheric form in H. depresses attains a larger diameter 
in full-grown specimens than the mierospheric, which is unusual 
amongst the Foraminifera yet examined with regard to dimorphism, 
but nevertheless instances are known : for example, in Adelosina 
polygonia, Schlumberger, the megalospheric shell is slightly larger 
than the mierospheric (1*5 to 1*4 mm.). 

From so large a collection of specimens as we are now dealing 
with, possibly one of the most extensive from any particular 
locality, one may obtain a very complete idea of the extent of 
variation in a species from a given area. S. depresses in its 
megalospheric form varies greatly as to size and thickness, and 
the mierospheric form varies curiously in its internal septal 
arrangement, to be noticed below. The two forms, however, 
are in themselves so distinct as to present little difficulty in 
relegating them to either series. 

Form B has a thin and transparent, or translucent, shell-wall, 
and thus the septation can be clearly seen. The earlier portion 
shows no secondary septation dividing the chambers into chamber- 
* Rep. Chall. vol. ix. p. 746, pi, cxii. figs 17,18 19, 20. 

2* 
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lets; but after two whorls of the shell have been completed, and 
while the test is still small, rudimentary secondary septation 
begins at the peripheral angles of the chambers, after the manner 
of d’Orbigny’s Heterostegina simplex The next stage in 
the septal division is seen after the completion of about four 
whorls, when straight, bar-like, but incomplete cross-septa are 
seen projecting from the septum proper, but which do not 
extend for more than § across the chamber-cavity. In many 
specimens this incomplete septation is apparent to within the 
last few chambers, when it takes on the usual characteristic 
secondary septation of the ITeterostegine type. 

One specimen of the complanate type (B) from Funafuti ex¬ 
hibits a remarkable variation in having the secondary chamberlets 
themselves divided at right angles by a third series of septal bars. 

The surface of the shell in this form (B) is usually granulate, 
or covered more or less with numerous hyaline papillae, which ai»e 
the rounded bases of cones of non-tubulous shell-substance, their 
points being directed inwards to the median plane. "When the 
granules are arranged, as is sometimes the case, along the septal 
lines, we have the variation named by d’Orbigny H. costata f. 

Form A, on the contrary, always possesses a smooth-surfaced 
shell. 

Form B is found most frequently at a depth of 60 fathoms 
round Funafuti. 

In the sarcode of a megalospheric form, which was stained 
with picroearmine, a nucleus with a nucleolus was observed, 
measuring 70 x 60 p. 

A microspherie specimen contained, in the middle of the 
sarcode body, a group of about a dozen rounded particles, pro¬ 
bably nutritive; whilst scattered through the body-substance 
there were seen six or more rounded algal cells (? symbiotic), 

II depressa is not confined to the outer side of Funafuti. It 
is equally common in the lagoon, where it often attains as large 
dimensions as specimens from the outside. Very large specimens 
have also been noticed in some of the deeper cores of the boring 
in the atoll. It is especially noteworthy that the largest speci¬ 
mens of IL depressa found at Funafuti, measuring nearly \ inch 
in diameter, were from dredgings at 32 and 36 fathoms outside 
Funafuti Atoll, IST. of Pava (coll, by Prof. David). 

* B’Orbigny’s figures, however, appear to belong to form A. 
t Forain. Foss. Vienne, 1846, p. 212, pi. xii. figs. 15-17. 
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Subfamily CiciocLiPEiifA 
Cxcloclypetjs, Carpenter [1856]. 

TMs genus is very restricted in its distribution. It appears 
to lind its most congenial habitat in tropical areas where the 
water is practically free from suspended terrigenous material. 

Prom the investigations made round Funafuti we have learned 
of the remarkable and perhaps unique abundance of the various 
stages of this hitherto rare type. In point of fact only two 
other localities seem to have produced the larger form of C . Car¬ 
penter^ Brady, which often attains a diameter of 2| inches and 
merits the distinction of being the largest living foraminifer. 

The study of the Funafuti specimens at first presented no 
slight difficulty on account of the occurrence of so many appa¬ 
rently distinct varieties in the material examined. This, however, 
was cleared away by the discovery of the interesting fact that 
the whole of the series illustrates different phases or stages of 
one species, which is dimorphic *. 

In the course of obtaining additional knowledge regarding the 
coupling of species hitherto considered distinct, it seems most 
desirable to adhere to the principle of priority in the nomenclature 
of such dual forms, retaining the earlier of the two names for 
the pair. For example, in the following pages under the descrip¬ 
tion of the Funafuti specimens of Gydoclypem , two already 
described species are included in one specific type as the two 
stages of that species; namely, C. Cuembelianus and C. Carpenteri , 
the former representing the young of form A, the latter appearing 
to include forms A and B. The latter species was not named 
by Carpenter, who figured, however, a large megalospheric 
specimen (A), whilst he described the exceptionally large examples 
from Borneo which are now seen to be the adults of form B-* 
With regard to the name which the recent Cydoelypem should 
now bear, the rule of priority in any case must be considered j 
but in this it curiously happens that both species date from 1881, 
and since Carpenter figured both forms A and B, we may there¬ 
fore keep the name by which Brady designated Carpenter’s 
original specimens, namely C. Carpenteru 

The recent Cydodypei are limited to the station off Borneo, 
where they were dredged from a considerable depth by Capfc. Sir 

* In the sense employed by Munier-Ohalmas and ScMnmberger. 
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Edward Belclier; also from Kandavu, Fiji, 210 fathoms, form B 
(in the British Museum, Natural History, labelled C. Carpenteri 
in Dr. H. B. Brady’s handwriting) ; from Mauritius (specimens 
of form A found by the Author, through the kind offices of 
Prof. Jeffrey Bell, on. a Tiirbinaria in the British Museum); and 
from the Solomon Islands, amongst specimens which Capt. Guppy 
had sent Sir John Murray # (a specimen of form A). There is 
also an irregular, annulate variety in the British Museum, 
probably of G. Garpenteri (form A), from the Macclesfield Bank, 
China Sea, 80 fathoms. 

The genus Gycloclypeus is also represented as fossils in the 
Tertiary limestones of early date on the S.E. coast of Arabia 
(Garter ); from the Tertiaries of Java {Martin') ; and from similar 
rocks in Borneo {Newton Sf Holland ). 

Oycloclvpetjs Carpentebi, Brady . (PL 2. figs. 6, 7 ; PL 3. 
figs. 1-5.) 

Norm A. 

Gycloclypeus , Carpenter, 1856, Phil. Trans, vol. cxlvi. p. 155, pi. xxx. 
figs. 1 & 3; idem, 1862, Introd. Study For am. p. 292, pi. xix. fig. 2. 

C. Guembelianus, Brady, 1881, Quart. Journ. Micr, Sci., n. s., vol. xxi. 
p. 66 (young form); idem, 1884, Rep. Chall. vol. ix. p. 751, pi. cxi. 
figs. 8 «, b (young form). 

C. Garpenteri , Brady, Lister, 1895, Phil. Trans, vol. 186 b. pp. 487,438, 
pi. ix. figs. 52-54. 

C. Guembelianus , Brady, Verbeek and Fennema, Descr. ggol. Java et 
Madoura, vol. i, ph ix. fig. 127. 

Norm B. 

Gycloclypeus , Carpenter, 1852,Phil. Trans, vol. cxlvi. p. 555 ; idem, 1862, 
Introd. Study Foram. p. 292. 

C. Garpenteri , Brady, 1881, Quart. Journ. Micr. Sci., n. s., vol. xxi. p. 67; 
idem, 1884, Rep, Chall. vol. ix. p. 751; Martin, 1896, Jaarb. Mijn, Red. 
Oost-Ind. pp. 58, 54. 

The series of specimens, which, from a biological standpoint, is 
referable to one species, consists of two dimorphic types, each 
represented by immature and adult specimens, with here and 
there some gradational links- It is a significant fact, which 
asserted itself during the examination of the specimens from 
Funafuti, and is borne ont by material from other localities, that 
the young and the adult stages of the shell in each form, A and 

* To whom the author is Indebted for the opportunity of examining these 
and other specimens at the ‘ Challenger ’ Office. 



FROM THE FUNAFUTI ATOLL. 


23 


B, are much more numerous than the specimens which lint them 
together in the intermediate stages of growth ; and this seems to 
he further corroborated by the internal shell-structure, which 
shows an apparent resting-stage in the shell-development, 
bounded by an irregular periphery, which differs from the 
broken and subsequently repaired rings of ehamberlets. 

Description *:— 

Poem A (megalosphericform).—Test diseoidal, outline circular, 
or nearly so: the central area umbonate or biconvex, in full- 
grown specimens occupying about one-third the entire diameter 
of the shell. The initial series of chamber lets are enclosed in a 
secondary growth of shell-substance which gives rise to the um¬ 
bonate shape of the central area of the disc. Beyond the central 
thickened area the annuli of the ehamberlets are thin and com¬ 
pressed, forming a broad flange around the centre. Eor the 
first two or three annuli the ehamberlets are approximately 
square, or even laterally elongated, but they subsequently become 
more radially elongated, not to so great an extent, however, as in 
the micro spheric form next described. 

Diameter of test y 1 ^ inch to tV inch. 

The megalosphere of a typical specimen of form A from 
Funafuti measured 260 x 240 p. It is ovate, with one end 
pointed and the other rounded, and it lies in the concave sides 
of two crescent-shaped chambers, following upon which are the 
annuli of small ehamberlets f. 

The nucleus observed by Lister was seen in one case to 
occupy the megalosphere, and in another it was found in the 
second chamber ; that in the megalosphere was of an oval shape, 
measuring 60x40/*, whilst the nucleus seen in the second 
chamber was nearly spherical, measuring about 85 p in diameter. 
In the specimens from Funafuti which I decalcified and stained 
with picro-earmine no nucleus was observed in the central area 
of the disc, but irregular and ovoid nuclear bodies were seen 
in the last series of annuli, in many cases extending through 
an adjacent chamber. The structure of the nucleus was 
somewhat granulate with darker enclosures, like those observed 
by Lister. 

* Br. Brady’s description of the young of form A (= €. GuembeManus, Brady) 
now applies to the central area of the disc of full-grown specimens of the 
megalospheric type. See p. 751, Rep. ChalL, vol, ix. 1884. 

t See also Lister, op* eiL p. 438. 
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Form B (microspheric form).—-Test diseoidal, outline circular; 
in young individuals very thin, and with the surface granulate. 
The central area in young and middle-sized specimens is occupied 
"by a small boss, about one-half the diameter of that in the 
imegalospheric form ; after the test has attained the diameter of 
about 15 mm., this central prominence is soon levelled over, since 
at that period the animal thickens its superficial shell-layer, and 
covers over any irregularity of surface, including the papillate 
ends of the non-tubulous cones of the shell-wall. 

Diameter of test ^ to 2| inches. 

In C. Carp enter i, especially in the microspheric form (B), the 
concentric rings of chamberlets are frequently incomplete owing 
to the fracture of the periphery during the growth of the animal, 
which repairs the edge at first by a series of chamberlets parallel 
with the broken edge, the length of each chamberlet being in 
succeeding annuli of increasing proportion in the parts requiring 
more material to bring the contour of the disc back again to its 
circular form. In this ability to repair the fracture, to which it 
is so liable on account of its form and thinness, it resembles Or'bi- 
tolites in the porcellanous group, and especially 0, tenuissima , 
Carpenter, who has already pointed out * that this phenomenon 
is commoner in the genus Cyeloclypeus than in Orbitolites . 

The microsphere of a typical specimen of form B from Funafuti 
measured 140 p in diameter. 

It is difficult to obtain specimens of the full-grown micro- 
spheric form which show the central chamber intact, for in 
nearly all cases the median area, containing the sarcode, has been 
cleared away by a species of Cliona . 

Distribution around "Funafuti, and in oilier localities in the 
Pacific.— The general geological and geographical distribution of 
Cyeloclypeus has been already given (see anted, pp. 21, 22). 

Cyeloclypeus Carper teri has never yet occurred in the lagoon 
dredgings, although nearly all the other genera of Foraminifera 
found at Funafuti have been found irrespectively inside the 
lagoon and on the outer side of the reef. 

The depths at which Cyeloclypeus has been found in the dredg¬ 
ings made by Messrs. Halligan and Finckh are as follows :— 

The young of both forms (A and B) from 30-200 fathoms. 

The fully-developed form of A from 30-200 fathoms. 

The fully-grown microspheric form of B from 46-200 fathoms. 

* Phil. Trans, vol. exlvi. (1856) p. 556. 
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At a depth of from 50-60 fathoms large quantities of both A 
and B were dredged in equal proportion. 

The immature stage of form A is common in some dredgings 
around Funafuti, where the form B is sometimes entirely absent. 
This small form, the original of Dr. Brady’s C. Guembelicmus, is 
seen to graduate into the larger forms of the same type, which 
when fully-grown attain a diameter of inch (11 mm.). These 
fully-grown specimens had not been observed by Brady in the 
s Challenger ’ collection, for he remarked *:—“ Notwitnstanding 
their minute dimensions in comparison with the only other 
recent species hitherto obtained, they are to all appearances 
fully grown.” 

Brady, however, appears to have seen the adult specimens 
later, since there are some examples in the Brady collection at 
the British Museum (ISTatural History) of this type, probably 
obtained by him on his visit to Fiji. 

The larger of those specimens examined by Lister appears to 
be a fully-grown individual of the form A ; these were obtained 
from the S.E. of Homuka in the Tonga Islands, at a depth of 20- 
40 fathoms. The young of form A ( = (7. Guembelicmus) was 
recorded in voL ix. of the ‘Challenger 7 Reports! from Station 
174 C, off Kandavu, Fiji Islands, at 2L0 fathoms. In the 
4 Summary of Results,’ however, the record reads “ Station 172 A, 
off Tongatabu, at 240 fathoms ” J. 

The various records for Cycloclypem Carpenteri around Funafuti 
are as follows, the localities being taken in rotation N. E. 8. 
& W.:— 

North of Pava Id. —At depths varying from 36 to 63 fms. 
At 36 fathoms examples of Cycloclypem consisted chiefly of the 
immature forms of the megalospherie type. A specimen (adult 
form A) from 63 fathoms is partially enclosed in an encrustation 
of Lithothamnion —an illustration uf the consolidation of reefs 
by the intergrowth and overgrowth of organisms. 

Off Pmiamanu Id . {Beacon Id.), —Form A occurs at 50 fathoms, 
very common, especially the young form; at 80 fathoms there 
were very large examples of form B, encrusted with Polyzoa, and 
with Carpenteria and other adherent Foraminifera ; and at 150 
Jathoms good typical examples, fully developed, of form A. 

* Rep, * Challenger/ vol. ix. p. 751. 

t Pp, 92, 93, & 752. 

| Summary of Results, 1st part, p. 631, 
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S.W. end of Funafuti —At 45-51 fathoms, “ a bottom of bal’d 
rock 55 (label on specimen). The tests are here stained a dark 
rich green in the central area, due to tbe presence of algse in the 
chamberlets. 

Off Tutanga Id .—Form A occurred at 85, 41, and 46 fathoms 
(at 41 fathoms numerous specimens of both forms were found 
resting on pink Lit kotJi amnion in their places of actual growth) ; 
at 50-60 fathoms in association with form B ; and at 200 fathoms. 
Bonn B was obtained at 46 fathoms; at 50-60 fathoms in asso¬ 
ciation with form A, both very abundant; at 185 fathoms, 
common; and at 200 fathoms in a pteropod ooze, in association 
with the form A and at all stages of growth. 

Off Fuafatu .—Form A, 30-120 fathoms, common; at 40 
fathoms the specimens are stained, especially towards the central 
area, with a dark green (? symbiotic) alga ; at 60 fathoms, common. 
Form B, at 60 fathoms, common; at 119 fathoms, a fragment. 

The work of describing these specimens has been mainly 
carried out in the G-eol. Division of the Boyal College of 
Science, to -which Institution the collections have been sent. 
All recent specimens described in this paper will be eventually 
placed in the British Museum (Natural History). 

EXPLANATION OF THE PLATES. 

Plate 1. 

Fig. 1. 8agenella frondescens , Brady. A fragment of the branching test, 
detached, and viewed by transmitted light. The wall of the test over 
the sarcode-cavity is perforated by thread-like boring algae. X 50. 

2. 8, frondescens, Brady. A fragment of the central area of the wall 

more highly magnified, exhibiting a reticulose character, and with a 
boring alga at/. X 300. 

3. JBdelloidina aggregate,, Carter. X 4. 

4. Valmlina Bcimliana, sp. nov. x 25. 

5. Peneroplis ( Monalysidmm) polita. subgen. et sp. nov. X 50. 

6. ,* », Sottasi, „ „ X 50. 

7 cc-c. Spirillina spinigera, sp. nov. X 50. 

8 a-c. tuherculato-limhata, sp. nov. X 50, 

9 a-c. Discorbina tuherocapitaia, sp. nov. X 50. 

10. Calcarine hispida, Brady, var . pulchetta, nov. X 18. 

Plate 2. 

Fig. 1. Sagenella frondescens, Brady, attached to test of Ogcloclypms Carpenteri 
Brady. X5. 

2. A prolific growth of Sagenella frondescens attached to a large specimen 
of the microspherie form of <7. Carpenteri. x 2. ' 
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Fig. 8. Polytrema miniaceum (Pallas), Tar. involva , nov. A section through 
part of a laminated mass, similar to that sometimes found intergrown 
with Lithothamnion. From trial pit, seaward face, Funafuti, x 36. 

4. Carpenteria utricularis, Carter. A vertical section of the test, showing 

the papillate exterior and chambers partly filled with sponge-spicules. 
X 36. 

5. Carpenteria montioularis , Carter. A vertical section taken through the 

base of the test, showing the smooth external surface and coarse and 
fine tubuli. X 36. 

6. Cycloclypeus Carpenteri , Brady. A full-grown specimen of the megalo- 

spheric form (A). X 6. 

7. C. Carpenteri , Brady. A vertical section of the test, showing the 

extraordinary thickness of the secondary layer of shell. The thin 
flange-like periphery has broken away. X 10. 

Plate 3. 

Fig. 1. Two series of Cycloelypem Carpenteri , Brady, showing the various 
stages of growth in forms A (megalospheric; and B (microspheric) 
respectively. ^ nat. size. 

2. The central portion of a microspheric form of C. Carpenteri , Brady, 

cut a little out of the median plane, showing an interesting resemblance 
in its commencement to Heterostegina , to which genus it bears some 
relationshi p. x 36. 

3. A half-grown specimen of the microspheric form of Cycloclypeus 

Carpenteri. X 5. 

4. A megalospheric form of C. Carpmteri in median section. The shell 

has been badly broken at various stages of growth and repaired again. 
X 16. 

5. The sareode of C. Carpenteri (form A). X 10. 

6. A microspheric form of Heterostegina depressa, d’Qrbigny. X 10. 

7. A megalospheric form of H depressa . X 10. 

Plate 4. 

All magnified 5 diameters . 

Fig. 1. Carpenteria halaniformis, Gray. Lateral aspect. Off Funafuti, 115— 
200 fathoms. 

2. C . halaniformis , Gray. Oral aspect. Off Funafuti, 115-200 fathoms. 

3. C, utricularis , Garter. Coloured by an alga. Lateral aspect. 

8 fathoms. Off Funamanu (Beacon Id.). 

4. C. utricularis , Carter. Coloured by an alga. Oral aspect. Off 

Funamanu. 80 fathoms. 

5. Q. montioularis, Carter. Oral aspect. Off Funamanu. 80 fathoms. 

6. C. montieularis, Carter. Oral aspect. Off Funamanu. 80 fathoms. 

7. Polytrema miniaceum (Pallas), Off Funamanu. 150 fathoms. 
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On some Foraminifera of Tithonian Age from the Stramberg 
Limestone of ISTesselsdorf. -By Fbedebigk Chapman, A.L.3., 
F.B.M.S. 

[Bead 1st March, 1900.] 

(Plate 5.) 

Dgbing the past year or so I have been favoured by Dr. M. 
Bernes, of Olimits, with some specimens of Foraminifera and a 
sample of foraminiferal material from the marl formed by the 
weathering of the Bed Limestone of Nesselsdorf. 

Dr. Perner has already published a paper on Tithonian 
Foraminifera from the Stramberg Limestone'*', in which he 
describes three species from the red marly limestone, namely, 
Bulimina variabilis , d’Orbigny, Cristellaria varians, Bornemann, 
and C. TOtulata (Lam.). Beyond this record we have no infor¬ 
mation of the Foraminifera trom beds of this particular age. 
Consequently the following small series is of exceptional interest* 

FOEAMINIFEKA. 

Family LITUOLIDJL 
Subfamily Lituoloa. 

Haplophbagmium, fieuss [18G0]. 

Haplophbagmium agglutojans (d i Orligny)* (PL 5. fig. 1.) 

Spirolina agylutinans, d’Orbigny, 1840, Foram. Foss. Vienne, p. 187, 
pi. vii. figs. 10-12. 

The specimen before us is somewhat irregular in growth, but 
the chief characters of the test resemble those of the above 
species. 

Dating from the Lower Carboniferous rocks, this species 
ranges upwards in fossiliferous strata to the present day. It has 
also occurred in the mixed faunas from the Aptian beds of 
Surrey (Chapman)* 

One specimen from the Bed Limestone of Nesselsdorf. 

* Hull. Internal. Acad. Sc. BoMme, 1898, pp. (1-3), pi. i» 
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Haplgphragmium HEOCOMIAHHM, Chapman . (PL 5. fig. 2.) 

Haplophragmium neocomianum , Chapman, 1894, Quart. Joura. GeoL 
Soc. vol. 1. p. 695, pi. xxxiv. figs. 2 a, b. 

This species was originally described from the Aptian beds of 
Surrey, where it was fairly numerous. The present specimen 
very closely resembles the original figure. 

One specimen from the Red Limestone of Vessels dor f, 

Subfamily Trochammihinj]. 

Ammodtscus, Reuss [1861]. 

Ammo discus ihceetus {T Orbigny). (PL 5. figs. 3 & 4.) 

Operculina incertus , d’Orbigny, 1839, Forain. Cuba, p. 71, pi. vL 
figs. 16 & 17. 

Ammodhcus incertus (d’Orb.), Wisniowsld, 1890, Pamietnik Akad. 
Umiejet Krakow, vol. xvii. p. 190, pi. viii. (i.) figs. 11 a, h. 

This well-known, and variable species is numerous in the 
present series. The two specimens here figured apparently belong 
to the megalospheric and microspheric forms respectively. 

Common in the Red Limestone of Nesselsdorf. 

Subfamily Endothieo.1, 

Ihyolutiha, Ter quern [1862]. 

Ihvolutiha Remesiaha, sp. nov. (PL 5. figs. 5 a~c .) 

Test conical, depressed, consisting of a simple coiled tube of 
about five whorls, the sutures distinct. The inferior surface 
slightly convex and covered with papillae of exogenous shell™ 
growth, excepting the last whorl, which is marked on the periphery 
•with sharp furrows at right angles to the edge. The test is finely 
perforate on the inner parts of the tubes and calcareo-arenaeeous 
on the outer. The aperture opens on the inferior side of the 
test. Diameter jj inch (*93 mm.) ; height T1 ^ inch (*20S mm.). 

The species Tnvolutina Jonesi , Terquem & Piette *, is in some 
respects similar to this form, for example in the character of the 
granulations, but the outline of the test is very dissimilar. 

I have named this species in honour of Dr. Rentes, of Olmutz, 
to win m we are indebted for this interesting series of specimens. 

Common in the Red Limestone of JNesselsdorf. 

* M6m. Acad. Imp. Metz, vol. xlii. 1862, p. 461, pi. vi. figs. 22 a-c. 
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Ifvolxjtifa cohxca, Schlumberger, (PL 5. figs. 6 a, b .) 

Involuting conica , Schlumberger, 1898, Feuille Jeunes Natural]stes, 
ser. 8, Ann. 28, No. 882, pp. (1, 2), figs. 1-3. 

This species lias been lately described from the Great Oolite 
between Yillers-sur-Mer and Caen by M. Schlumberger, 

The specimens now before us are, if anything, larger than 
those from France. 

Frequent in the Eed Limestone of NTesselsdorf. 

Family TEXTULABIIDJS. 

Subfamily Teitulaeioj, 

Yalyuliha, d'Orbigny [1826]. 

Yalyultha ctjfexfqemis, sp. nov. (Pl. 5. figs. 7 a, h.) 

Test conical, flattened on opposite sides ; septal face convex, 
with a valve-like aperture. Chambers numerous, narrow, and 
alternate in three series. Length of test ^ inch (-378 mm.). 
Measurement across the long and short axes of oral face of test 

inch (*463 mm.) and inch (*357 mm.) respectively. 

This species is somewhat like Textularia conica , d’Orhigny *, 
in its general shape. It differs, however, in the numerical 
arrangement of the chambers ; the aperture also is characteristic 
of Valvulina . 

Another form which V cun eifor mis resembles is Valvulina 
palceotrochus , var. compressa , Brady f, from the Carboniferous 
formation, but the latter is strongly concave on the apertural 
face. 

Frequent from the Eed Limestone of Nesselsdorf. 

Family LAGENIDJ3. 

Subfamily NorosisiixiE, 

Lifguxxfa, &Orbigny [1826]. 

Ltfgtoxfa fodosaeia, Rems. (PI. 5. figs. 8 a, k) 

Lingulma nodosaria , Eeuss, 1862, Sitzungsb. Ak. Wiss. Wien, vol. xlvh 
p. 59, pl. v. figs. 12 a, b* 

The specimen here figured consists of two chambers only, and 

* Forarn. Cuba, 1839, p. 143, pl. i. figs. 19 A 20. 

t Carboniferous Foram. (Pal. Soc.), vol. xxx. 1876, p. 85, pl. iy. figs. 5 a, k 
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is probably an immature example* This species has been found 
in the Aptian and Albian of Grermany, Prance, and England- 

One specimen from the Eed Limestone of Nesselsdorf. 

Lxkg-ulika ovalis, Schwaqer . (Pl. 5. figs. 9 a, b.) 

Lingulma ovalis. , Schwager, 1865, Jahresh. Yer. vaterl. Nat, Wiirtt. 
vol. xxi. p. 116 ; pl. iv. figs. 21-24. 

This is here represented by a fragmentary example. It con¬ 
sists of three chambers, flattened and ovate, and more nearly 
resembles Schwager’s figures than others described from similar 
deposits. Schwager obtained his specimens from the Lower 
Oxfordian of G-ruibingen and Weissenberg. 

One specimen from the Eed Limestone of Nesselsdorf. 

Yagintjlika, cVO rbigny [1826]. 

Yaginulina TRtJKCATA, Beuss . (Pl. 5. fig. 10.) 

Vaginulina truncata , Eeuss, 1862, Sitzungsb. Ak. Wiss. Wien, vol. xlvi. 
p. 47, pl. iii. fig. 9. 

This species now has a geological range from the Tithonian to 
the Cenomanian. 

One specimen from the Eed Limestone of Nesselsdorf. 

Cristellaria, Lamarck [1816]. 

Crxstellaexa Brokki {Bonier). (Pl. 5. fig. 11.) 

Flanularia Bronni, Bonier, 1841, Yerstein. nordd. Kreidegeb, p. 97, 
pl. xv. fig. 14. 

This is a well-known Cretaceous species. 

One specimen from the Eed Limestone of Nesselsdorf. 

Cristellaria calva, Wisniowsku (PL 5. fig. 12.) 

Cristellaria calva , Wisniowski, 1890, Pamietnik Akad. Umiejet Krakow, 
vol. xvii. p. 228, pl. x. (iii.) figs. 4 a, b. 

The above species was originally described from the Ornatm ~ 
zone of the Upper Jurassic of Poland. 

One specimen from the Eed Limestone of Nesselsdorf. 

Cristellaria oibba, cV Orbigny. (Pl. 5. fig. 18.) 

Cristellaria gibba , d’Orbigny, 1889, Poram. Cuba, p. 63, pl, vii. 
figs. 20,'21. 

Several more or less distorted varieties of this species occur in 
the series before us. The typical, elongated form is also present, 
one of which is figured. 

Common in the Eed Limestone of Nesselsdorf. 
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Crtstellakia rotttlata (Lamarck). (PL 5. fig. 14.) 
Lenticulites rotidata , Lamarck, 1804, Annales du Museum, vol. v, 
p. 188. no. 3; Tabl. Encycl. et Method, pi. cccclxvi. %, 5. 

This widely distributed and ver} r common form has already 
teen recorded from the Stramberg limestone by Dr, Perner, 
Common in the fied Limestone of Nesselsdorf. 

Cristellakia culteata ( Montfort ). (PL 5. fig. 15.) 
llobulus cultratus, Montfort, 1808, Conchyl. System, vol i. p. 214, 
54° genre. 

This species ranges from the Lias upwards. 

Frequent in the Eed Limestone of Nesselsdorf. 


EXPLANATION OF PLATE 5. 

Fig. 1. Haplophragmium agglnMnans (d’Orb.). X 30, 

2. jj neocomicmum, Chapman. X 30. 

S. Ammodiscns incertus (d’Orb,). Form A. X 30. 

4. „ „ „ Form B. X 30. 

5. Involutina Bemesiana, sp. nov.: a, superior aspect ; b, inferior aspect; 

c, peripheral aspect. X 30. 

6. Involutina conica t Schlumberger: a, superior aspect; b, lateral 

aspect. X 30. 

7. Valvtdina cuneiformis, sp. nov.: a, superior aspect; b t oral aspect, 

X 30. 

8. Lingulina nodosana , Eeuss: a , lateral aspect; b, oral aspect. X 30. 

9. „ ovalis, Schwager: a, lateral aspect; b, oral aspect, x 30. 

10. Vagimtlina tmncata , Eeuss. X 30. 

11. Crist ell aria Bromii (Bomer). X 30. 

12. „ calva, Wisniewski, x 15. 

13. „ gihba, d’Orb. X 30. 

14. „ rotidata (Lam.). X 30. 

15. „ mltrata (Mont.). X 80. 
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Bhxnchqdemus Howesi : a new European Species of Terrestrial 
Planarian Worm. By E. E. Sckarff, Ph.D., B.Sc., Keeper 
Nat. Hist. Coll., National. Museum, Dublin.* 

[Read 15th February, 1900.] 

(Plate 6.) 

1 found this worm during the autumn of 1899 in the Pyrenees, 
close to the village of Eaux Chaudes. This village, famed for its 
medicinal waters, lies at a height of about 2000 feet above sea - 
level, in a most picturesque valley surrounded by dense forests.. 
The worm was discovered under a stone coiled round the shell 
of a Helix nemoralis. The snail had apparently been overcome 
by the worm previous to being devoured, as it had retired far up 
into its shell and exhibited little sign of life. When I released 
the snail, the worm slowly crawled away, leaving an abundant 
track of mucus like that of a slug. I had hoped to he able to 
find out something more about it after a closer examination, but 
owing to the very dark pigment in the skin, no eyes were visible, 
nor were any openings to be seen on. the underside. However, 
1 had no doubt of the true nature of the worm, the general- 
shape of the body indicating a terrestrial planarian. I believed 
that I had before me a gigantic member of the genus Bhyneho - 
demus , and this surmise has now proved to be correct. 

The width of the worm w r as 5 millim., and the length no less 
than 180 millim. (about 5 inches)—just twice as long as the 
largest Bhynchodemus hitherto known to science. The colour of 
the upper side was of a uniform greyish black (PL 6. fig. 1)* 
The under side (PL 6. fig, 2) is made up of the median sole, aptly 
called “ Kriechleiste 19 by Prof, von Graff:, since it is a somewhat 
raised plate on which the animal creeps. It occupies one third 
of the ventral side of the body (PL 6. fig. 2, s) and is coloured 
light grey; while on each side we find a dark grey stripe bordered 
by a brownish-grey marginal one. The latter, which will be 
referred to again later on, is von Graff’s “ Driisenkante ” or 
glandular ridge. The dorsal and ventral surfaces are sharply 
distinct in contour, the former being convexly rounded, the latter 
almost fiat. The anterior end of the body is not directly con¬ 
cerned with the creeping movements, and the sole does not extend 

* Communicated by Prof. G-. B. Howes, Bee. L.S. 

LINN. JOTJRN.—-ZOOLOGY, VOL. XXVIII. 3 
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into it. It is finely pointed and somewhat cylindrical, and is the 
seat of the principal sensory organs of the body. As the animal 
moves about, it is kept oft* the ground and acts as a tactile organ 
much like the tentacles of a snail. In some of the Planarian 
worms, such as Placocephalus Ice wen sis (Bipalium Jcewense\ 
which has been taken in a few English and Irish greenhouses, 
this portion of the body assumes a characteristic cheese-cutter 
shape. The posterior end of the body of our worm is but slightly 
attenuated, and the sole is continued to the extreme tip. 

These were all the observations that I could make during the 
life of the single specimen in my possession *. I decided there¬ 
fore to kill it without further delay, and placed it in a 4-per¬ 
cent. solution of commercial formalin. The immediate effect was 
a very considerable shrinkage of the specimen, which became 
reduced to a length of 75 millim. and a width of 4|- millim.f 
One advantage this treatment had on the worm was to reveal two 
openings on the underside. From the first, situated 40 millim. 
from the anterior end, a triangular body, viz., the pharynx 
(PL 6. fig. 2, ph .), had been partially forced out by the con¬ 
traction. This larger opening is therefore the mouth, and the 
much more minute one ( g ), 13 millim. behind it, the genital 
pore. 

Being unable to perceive any trace of eyes or even of a sensory 
groove at the anterior end of the body, I felt it would have been 
impossible to determine the specimen with any degree of cer¬ 
tainty without cutting sections. In this dilemma my friend 
Prof. Howes offered me help. He kindly commissioned one of 
Ms students, Mr. H. H, Swinnerton, to cut me a number of 
microscopic sections, and to their generous assistance I owe the 
pleasure of being able to describe this interesting specimen, and 
add another species to the known European Laud-pJanarians. 
The name Bhynclwdemus Rawed is therefore appropriate. 

The recent publication of Prof, von Graffs magnificent mono¬ 
graph on the Land-planarians (2), has rendered the identification 
of my specimen a comparatively easy task. To give a complete 
account of its anatomy would be quite impossible, as the single 

* It has now been deposited in the Dublin Muse um . 

t Unfortunately, the vessel containing my specimen broke on the journey 
from the Pyrenees to Bordeaux, but the officials of the Museum in the latter 
town most liberally offered me a new jar. with alcohol. O wing to theBe adverse 
circumstances the preservation of the. worm is not altogether satisfactory. 
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-specimen could not be entirely sacrificed to the microtome* I 
content myself therefore with giving a short sketch of some of 
the more important anatomical features which could be gathered 
from a careful examination of the sections. The head and a 
portion of the body containing the pharynx were cut into trans¬ 
verse sections, whilst a small part* bearing the genital pore was 
utilized for longitudinal ones. From these the following obser¬ 
vations were noted :— 

One of the most striking objects in the series of sections near 
the anterior end of the body is the pair of eyes. If we 
examine such a section more closely (PL 6. fig. 3), we notice 
externally the epidermis (ep.). Some previous writers, especially 
Prof. S. Moseley (4) and Bendy (1), have referred to the great 
difficulty in obtaining a clear idea of the structure of this layer 
from ordinary cross sections. My single specimen, as already 
stated, had not been fixed in a satisfactory manner for histo¬ 
logical purposes. But whatever method is employed for fixing, 
the chief difficulty in recognizing the structure of the epithelium 
lies in the fact that the greater part of it is filled with rod-like 
bodies, while numerous glands open between the cells to carry 
their secretions to the exterior. The epithelium consists of a 
single layer of cells which, in this part of the body, are about 
equally high on the dorsal and ventral surface. The sole (s )— 
von GrafPs te Xriechleiste ”—possesses a ciliated epithelium, but 
cilia appear to be confined to this part of the under surface, 
The most noteworthy features in connection with this sole are the 
sensory grooves (sy.), which I failed to make out from a macro¬ 
scopic examination of the worm. They are probably united in 
front in the form of a horseshoe, the two branches being con¬ 
tinued backward for a little distance beyond the eyes on each 
side of the sole. These sensory grooves have been demonstrated 
in the great majority of Land-planarians by Prof, von Graff. As 
a rule there are also sensory pits in connection with the grooves, 
but according to the same author (2. p. 42) these are absent in 
Bhynchodenius biUneaius, Bit . Scharffi, Bh. nemataides , and J Eh, 
ochroleucus. IS T o trace of such pits could be seen in the cross- 
sections of Mh. Hoivesi, so that it agrees in this respect with 
■some of the other species of the genus. 

’Almost all previous writers on the Land-planarians have 
referred to the peculiar rod-like “ Bhabdites” which have been 
compared to the stinging-organs of Coelenterates, but whose 

3 * 
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precise function is still unknown. It lias been suggested that 
they serve for the capture of the prey; and this explanation m 
supported bv the observations of Bendy (1) and Woodworth (6),- 
Prof* von 6-raff distinguishes three varieties of rod-like bodies 
(2. p. 55), viz. (54 Ehabditen, Ehamniten, and Chondrocysten,” 
but observes that there is no real difference in kind—that the 
Rhamnites and Chondrocysts in fact only indicate the extremes 
in both directions of tbe true Ehabdites. The Ehabdites are 
short and stout, the Ehamnites longer and much more slender., 
while the Chondrocysts are oval or club-shaped masses. I could 
clearly trace the latter form in many of the sections and also the- 
Ehabdites, but failed to perceive any rods that could be brought 
under the second denomination. 

As regards tbe glands which lie in the connective-tissue and 
open on the surface of the epidermis, only one kind is noticeable- 
in the section referred to. They convey mucus to the skin, and 
become deeply stained by hematoxylin and less so by borax- 
carmine, which were the reagents used. Portions of mucus in 
the duets between the epithelial cells are frequently seen, and 
lead one to mistake them for Ehabdites, but the latter are 
pointed at each end, and by that means can be distinguished.. 
In the more posterior sections very large glands are noticed near 
the margins of the lower body-surface. These—the 41 JEanten- 
driisen ” of Graff—are confined to that part, of the body, and will 
be referred to later on. 

The muscular and nervous systems are dealt with so exhaus¬ 
tively by Prof, von Graff, Prof. Bendy, and others, and there 
appears to be so little difference in the various species, that a 
detailed description of the necessarily incomplete observations I 
have been able to make, appears undesirable. There are a deep- 
and a superficial muscular system, while the nervous system 
consists of two longitudinal cords, with an anterior bilobed gang¬ 
lionic mass or brain. The section (PL 6. fig. 3) being slightly 
oblique, only one half of the brain (l) is visible. Close to it on 
tbe dorsal portion of the head lie the eyes , one on each side. 
One of them (<?) is represented in the section. Prof, von Graff"* 
has drawn attention to the fact that two very distinct types of 
eyes occur among the Land-planarians. These two types he 
called u Iuvertirte Kolbenaugen ” and “ Retina-augend* In the 
first type, the retina is placed m front of the eye, and the sensitive- 
cells are turned away from, the source of light, hence the term 
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• Ji inverted club-shaped eyes. 5 ' 'The eyes of Bh. Rmoesi belong to 
the other or “ retina 55 type. It consists simply of a cup-shaped 
•organ internally coated with small pigment-cells and surrounded 
by a retina, so that the latter is placed facing the light. The 
open part of the cup is covered by a non-pigmented layer of 
cells—a kind of cornea. The latter has a thickness of 0*012 
millim.; while the whole eye is 0*16 millim. long, and at its 
widest part 0*108 millim. broad. The interior of the eye is 
partly filled with a peculiar cellular substance, whose true nature 
could not be ascertained from any of the sections available. I 
had no means of comparing the sections with longitudinal ones, 
.•and must presume that this structure is similar to that figured 
by Prof, von Graff (2. pi. 50. fig. 1). He explains (p. 144) that 
it is composed of a bundle of elongated columns, one end of 
which converges towards the centre of the eye, whilst the others 
are connected with the retina-cells by means of fine prolonga¬ 
tions which pass outward between the pigment-cells. 

Connective-tissue (PL 6. fig. 3, c.t .) hinds together the various 
organs and structures lying within the epidermis and maintains 
them in position. It consists of a mass of fibres containing nuclei, 
and bearing also the generally small pigment granules which pro¬ 
duce the black colour of the skin. The digestive organs do not 
■extend to the most anterior part of the body, and are therefore 
nor visible in the section (PL 6. fig. 3), but a little farther back 
we find a considerable part of the transverse sections occupied 
by the alimentary canal (text-fig. 1, al ). 

All Lancl-planarians and also the marine and freshwater 
Triclads agree in the possession of an alimentary canal consisting 
of three main branches and a muscular pharynx. One of the 
main branches runs anteriorly, the two others (text-fig, 1, 
l.ali) occupy the posterior portion of the body, and they all 
join in a common opening in front of the pharyngeal sac. 

I have already mentioned that the pharynx had become pro¬ 
truded through the mouth during the violent contractions when 
the worm was preserved. The mouth, as stated, is situated 40 
millim. behind the anterior end of the body, and is indicated by a 
minute transverse slit scarcely visible in the living animal. The 
large pharynx, as seen in text-fig. 1 (jpti), is somewhat cylindrical* 
.and conically pointed at the free end. The transverse section 
figured is close to the external pharyngeal opening, and shows 
peculiar folding of the pharyngeal epithelium. Cilia ; were 



DB. B. F. SCHA'BPF ON A 3nEW 


«8 

noticed only on the conical end portion of the pharynx. ^ Ali the* 
three branches of the alimentary canal give off lateral diverticula., 
is one of them appear to "be ciliated. There are a few other 
points in the section referred to (cf. text-figs.) which deserve to- 



Fig. 1.— Ehynchodemus Howesi, Transverse section through mouth 
(somewhat diagrammatic). X 70. 

gUp, glandular epithelium; gl\ glands ; v.d, vas deferens ; ov, oviduct; n.c,. 
nerve-cord ; ph, pharynx; r.al, right branch of alimentary canal; Lai, left 
branch of alimentary canal. 

he mentioned. I have already briefly alluded to the glands 
which are so very abundant in the section near the anterior end. 
But farther back, where the underside is divided into three 
distinct areas, a number of large glands are seen to open on the 
surface towards the sides of the body. These are roughly indi¬ 
cated' on the transverse section (text-fig. 1, gl). They are what 
von Graff described as “Kantendriisen,” and are strictly localized 
to that particular portion of the body. They are deeply stained 
by hematoxylin like the other glands, and their ducts have de¬ 
formed the epithelial cells between which the glands conduct 
their secretions to the exterior. 

In one important respect these epithelial cells differ from all 
those described by von Graff, namely, in size. He remarks 



SPECIES OF PLAXARIAX WORM. 


89 


(2. p. 48) that the height of the “ Briisenkanten-epither 5 is less 
than that of the dorsal epithelium, while I find ( gl.ep ) that it 
greatly exceeds that in height. Another interesting fact worth 
noting is that Rh. Howesi is the only member of the genus. 
Mhynchodemus in which these peculiar marginal glands occur. 
The cilia so well seen tovrards the middle of the underside do 
not extend to this glandular area. 

All Lan d- plan ar i an s are hermaphrodite, a pair of ovaries being 
situated near the anterior end of the body. These give rise to an 
oviduct on each side of the body ( cf. text-figs., ov,\ which generally 
unite before opening posteriorly into the genital atrium. The 
testes lie farther back than the ovaries, and the two vasa defer- 
entia (v.d.), carrying the spermatozoa, open as a rule separately 
into the vesicula seminalis («?.$.), from which a duct leads into the 
genital atrium. The genital opening is always situated behind 
the mouth. In R. Howesi it is only very faintly indicated by a 
minute white spot (PL 6. fig. 2,y) on the underside of the body, 
13 millim. behind the oral aperture. 



Fig. 2 Mhynchodemus Rotvesi. —Longitudinal section through reproductive 
organs (somewhat diagrammatic). X 50. 
lit, uterus ; Lou., left oviduct; r.ov., right oviduct; im, vagina; gl, glands; 
p, penis, v.s., vesicula seminalis; ff, genital pore; gLc ., glandular canal j 
sp } spermatozoa; dp, duct from vesicula seminalis; r.vd., right vas deferens; 
Lvd., left vas deferens. 

Instead of giving an accurate drawing of a longitudinal 
section of the reproductive organs , it seemed to ine preferable to 
show the disposition of the various parts in Rh. Koicesi by means 
of a somewhat diagrammatic sketch (text-fig. 2). The repro¬ 
ductive organs in this species agree in the main points with those 
of R. terrestris and R, Scharffi, but they are more nearly related 
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to those of the former. The oviducts (text-fig. 1, ov ) lie close 
to the nerve-cords (n.c), one on each side, in which position they 
run from the anterior ovaries backward beyond the genital pore 
and open independently into a wide glandular canal (text-fig. 2, 
gl.e.) 9 as in BJi. terrestris. This canal is characterized hy the 
possession of very elongated and ciliated epithelial cells between 
which open numerous glands (gl) —von draff’s shell-glands. 
Daring their course the oviducts receive the contents of many 
yolk-glands. Every now and then, in transverse sections, short 
cylindrical ducts conveying food-material for the eggs are noticed 
opening into the oviducts. The latter, it may be mentioned, are 
ciliated. The glandular canal (yZ.c.) opens anteriorly into 
another, the vagina (va), and it is joined there by a duct from a 
large glandular organ—the uterus ( ut ). 

The numerous testes are arranged in a row on each side of the 
body close to the upper side of the nerve-cords. Two vasa 
deferentia (text-fig. 2, vd.) convey the spermatozoa towards the 
muscular mass of the penis (p). But before they reach it they 
become dilated to form thin-walled convoluted ducts, which in 
the specimen examined were filled with masses of agglutinated 
spermatozoa (sp). Each of the vasa deferentia opens inde¬ 
pendently into a sac—the vesicula seminalis ( v.s .)—which is 
surrounded hy an enormous muscular mass constituting the 
penis (p). A narrow duct (dp.) leads from the vesicula 
sc-minalis to the genital atrium, into which also opens the vagina. 
The atrium finally communicates with the exterior (g) by a short 
duct. The vesicula seminalis (v.s.), under a low power of the 
microscope, appears to be coated internally with a thick glandular 
epithelium projecting far into the lumen of the organ. But a 
high power reveals the fact that the epithelium is thrown into 
short folds which are closely invested hy a thick granular mass. 
"Whether the latter is secreted hy the epithelium or by glands 
lying on the exterior of the muscular penis, I was unable to 
ascertain. 

In the closely allied Bh. Scharffi (2. fig. 53, p. 203), the penis 
lies freely in the surrounding tissue, and is probably eversible to 
a considerable extent, while in that of the present species the 
movements would seem to he much more limited. 

This concludes my observations on the general structure of 
M. Howesi ; and it still remains for me to make a few remarks 
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■on its systematic position and relationship* The 848 species of 
Land-planarians are now divided into five great families, viz. 

Limacopsidge. 

Geoplanidse. 

Bipaliidae. 

CotyloplanidaB. 

Bhy ncho demidse. 

Of which the latter is defined by Prof, von Graff as possessing 
two eyes near the anterior end of body, whilst tentacles, sacking- 
-discs, and head-plates are absent. There can be no doubt, there¬ 
fore, from the description given above, that the new Pyrenean 
•species belongs to that family. The latter includes the seven 
genera Rhynchodemus , Microplana , JLmblyplana , 1Vematodemm 9 
Blatydemus , JDoliehoplana , and Othelosoma. The genera Micro¬ 
plana and Arnblyplana are devoid of sensory grooves ; and Nema- 
iodemus has no sole, whilst both sensory grooves and a sole are 
present in the species described. The genera Rlaty derails and 
Doliclioplana have sensory pits which are absent in onr species; 
and finally Othelosoma is distinguished from all other members 
■of the family by the possession of a peculiarly folded and 
attenuated head-region. 

In fact the new European land-planarian undoubtedly belongs 
to the genus Rhynchodemus , and its nearest relation appears to 
be Mh. terrestris. It differs, however, from the latter in being 
more than 12 times as long, in the possession of rhabdites, of a 
marginal glandular area on the underside of the body, and in 
many minor structural points in the reproductive organs. 

As regards the geographical distribution of the family Bkyn- 
tdiodemidae, it is the only cosmopolitan one, and two of its genera, 
viz. Rhynchodemus and Microplana , have been found in Europe. 
The last genus in fact, with its single species M. Jumicola 
(first described by Prof. Yejdovsky), is confined to our Continent. 
Thirty-four species of Rhynchodemus are known to science, of 
which five, viz., Rh. terrestris , Rh . bilineatus, Eli. pyrenaicm j 
Rh. alhicollis , and Rh. Scharffi, occur in Europe. To these must 
now be added RJi. Howesi. Some of them are apparently very 
local forms, Rh. bilineatus and Rh. alhicollis having only been 
found in Germany, Rh. pyrenaicm and Rh. Howesi in the 
Pyrenees, and Rh. Scharffi in Ireland ; but Rh. terrestris has a 
much wider range. It is known from Denmark, England, 
Ireland, Erance, Germany, Austria, and the Balearic Islands, 



42. ON A NEW SPECIES OF PLANARIAN WORM* 

whilst I took it myself some years ago on the Briinig Pass,, 
in, Switzerland. Though some of the European species have been 
discovered under somewhat suspicious circumstances, which 
render artificial importation probable, X quite agree with Prof, 
von Graff in the opinion that all the European Ehynehodemidm 
are truly indigenous to our Continent. 
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DESCRIPTION OF PLATE 6. 

Fig. 1. Rhynehodcmus Hawed 3 natural size, dorsal aspect. 

2. The same, natural size, ventral aspect. 

ph., pharynx; ff, genital aperture; $, sole. 

3. The same. Transverse section through anterior region, x 435. 

e, eye; b, brain; ep„, epidermis; m y loagitudinal^nuscular bundles ; 
s, sole; sy,, sensory groove; vL. connective tissue. 
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Bryozoa from Eranz-Josef Land, collected by the Jaekson- 
Har-ms worth Expedition, 1896-1897. By Arthur "Wilriam 
Waters, F.L.S. 

[Read 15th March, 1900.] 

(Plates 7-12.) 

Chilostomata. 

The Arctic Bryozoa from various localities have been well 
studied, Having received attention from several leading workers* 
including Smitt, Busk, Hincks, Lorenz, Yigelius, &c. That they 
should have been so thoroughly examined is no doubt accounted 
for by the fact that, when any important expedition returns, 
specialists are found to work up all the material collected under 
trying circumstances, while collections from less accessible 
places are put aside without description. 

The question arises what should be considered Arctic, for 
the Arctic circle forms but an artificial zoological division, and 
it would be simpler to include in “ Arctic 55 everything within 
the isothermal line of 32° E. (0° C.). This brings in practically 
the whole of Greenland, Davis Straits, Labrador, and Iceland. 
The Gulf of St. Lawrence is not included ; but as many Bryozoa 
have teen described from there, and seeing that many of them 
occur in Arctic regions, they must be compared. If we were to 
take the winter isotherm, the Gulf of St. Lawrence would be 
included in a line passing through the south of Greenland, and 
by the island of Jan Mayen. 

A small collection of 19 species, brought by Leigh Smith from 
Eranz-Josef Land, was described by Bidley \ 

The most important works for determining the northern 
Bryozoa are Smitt 5 s series " of valuable papers published in the 
Proceedings of the Swedish Academy; and when examining 
Arctic forms we appreciate the thoroughness of his labours* 
although now attention is paid to several characters which 
were not then used, and material progress has been made 
in classification. Besides his papers on the Scandinavian 
forms, he published a descriptive list 3 of 58 species collected by 

1 “'Polyzoa, Coelenterata, and * Sponges of Franz-Josef Land,” Ann. Mag. 
Nat. Hist. ser. 5, vol. vii. p. 442, pi. xxi. 

2 F. A. Smitt, ** Frit. Forteck. ofver Skand. Hafs-Bryozoer/’ CEfversigt af 
K. Yet,-Akad. Forkandl. 1865-1871 (referred to as u Frit. Fort."). 

* 3 CEfversigt K. Yet.-Ak. Fork 1878, p. 11. 
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Nordeiiskiold, Stuxberg, and Theei from Novaya Zemlya and the 
mouth of the Jenisei; and another list 1 2 of the collection of 74 
species made by Sandberg and Try bom from the Kola peninsula. 
Further ", 8mitt’s “Bryozoa marina in regionibus arcticis et 
borealibus vivenfcia recensuit ” gives a valuable resume of what 
was then known. 

The late Mr. Hincks 3 published a paper on “ Iceland and 
Labrador Polyzoa;” and the same author’s papers' 1 on the Bryozoa 
from the Gulf of St. Lawrence give exact descriptions and 
figures of various Arctic species. Mr. Hincks furnished the 
list of species from Barents Sea in W. S. M. D’Urban’s paper 
u Zoology of Barents Sea, 5 6 ’ and described some new species in 
the same volume of the 4 xAnnals,’ p. 272. 

Busk 0 described some Bryozoa collected from Greenland, &c. 
by Dr. Sutherland and S. E. Belcher ; and the next year had a 
paper in the 4 Annals’ 7 8 on a collection made by Mr. Me Andrew 
on the coasts of Norway and Finland. The same author pub¬ 
lished s in 1881 a description of Arctic Bryozoa collected by 
Captain Feilden. 

An Austrian expedition, sent out by Count Wilczek to the 
Island of Jan Mayen, north of Iceland, collected 75 species, 
which were ably described by L. Lorenz 9 . G. Levinsen 10 11 has 
written a valuable paper on 51 species of Bryozoa from the Kara 
Sea. 

T'igelius !i has a list of 27 species collected by the 4 Willem 
Barents.’ 


1 CEfrersigt K. Vet.-Ak. Fork. 1878, p. 19. 

2 Ibid. 1867, p. *143. 

3 Ann. & Mag. Nat. Hist. ser. 4 } vol. xix. p. 97. Mr. Hincks afterwards 
lound that instead of coming from Iceland the species so named were from 
Davis Straits. 

4 AA! ser. 6, vol i. p. 214, & vol. ix. p. 149. 

s Ibid. ser. 5, vol. vi. p. 257. 

6 Quart. Joarn. Micr. Sc. vol. iii. 1855, p. 25*3. 

Ann. & Mag. Nat. Hist. ser. % vol. xviii. p. 32. 

8 Jourii. Linn. Soc. } Zool. vol xv. p. 231. 

J “ Bryozoen von Jan Mayen.” Oesterreichisehe Polarstation Jan Mayen. 
Eeobaclitiings-Ergebnisse, vol. iii. p. 83, 1886: Internal. Polarforsehung. 

10 *< Brvozoer fra Kara-HavetJ Dijmphna-Togtets Zool.-Bot. Udbytte, 1886, 
p. 307. 

11 Catalogue of the Polyzoa coll, during the Dutch N. Polar Cruise of the 
* Willem Barents * in the year 1878-18797’ Hied. Arch, fur Zool, Suppl. vol. iii* 
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Kirclienpauer 1 2 has described Bryozoa from East Greenland: 
Andeer Hennig" 27 species from West Greenland; and Nord- 
gaard 3 has published a useful paper on the Bryozoa from the 
coasts of Norway, in which he gives a list of Arctic literature, 
to which I would specially call attention, as there are several 
papers by M. Sars, G. O. Sars, Kirclienpauer, Danielssen, and 
others to which the worker may have to refer, but which need 
not he enumerated here. 

Stuxberg 4 has given a valuable list from the district of Novaya 
Zemlya; but when the older nomenclature is used we cannot 
always be certain what was intended, and may have two names 
for the same form: for instance, Leieschccra subyracilis = 
Myriozoum suhyracile . 

Recently Olaf Bidenkap 5 has written an important paper on 
the Bryozoa from East Spitzbergen. 

E. von Marenzeller 6 named twelve Bryozoa dredged by the 
Austrian North Pole Expedition, and a few of these are from 
localities a degree or two farther east than any of the Jackson- 
Harmsworth dredgings, though not so far north, and most are 
from a depth of about 200 metres. In order to better under¬ 
stand the manner in which distribution has taken place, we now 
want collections from the neighbourhood of New Siberia and the 
Behring Straits. 7 

Sinitt, who described so many Arctic forms, undoubtedly often 
united under one name quite distinct species, and much time is 
lost in considering which are correct specific names. The 
difficulty is increased by so many species being based, by many 
authors, originally upon the form of growth, without any 

1 “System. Verzeich. der in Ostgronlaud gesammelten Hydroiden u. Bryo 
zoen ” in Koldewey, ‘Die zweite deutsebe Nordpolfahrt/ Bet II. Abfck. L 
1874, p. 411. 

2 u Bryozoer fran Weatgronland samlade af Dr. Ohlin * under the Peary 
Auxiliary Expedition, 5 ar 1894.” (Elvers. K. Yetensk.-Akad. Fork, 1896. 

3 “Syst. forteg. ov. de i Norge, kidtil observ. arter af Marine Polyzoa,* 
Bergens Museums Aarbog 1894-5, No. % 

4 “ Faunan pa oeh kring Novaja Semlja, Vega-Expeditioneiis,” Yetenskaplige 

Arbeten, vol, v. 1887, pp. 100, 117, & 179. 

6 * ( Bryozoen von Ost-Spitzbergen,” Zool. Jahrb. vol. x. 1897, p. 609, pi. 25. 

0 “Die Coelent., Echin. u. Wiirmer der k.-k. Oest.-T7ng. Nordp.-Exp.y 

Denksch. Akad. "W issenseh. Wien, xxxv. p. 388. 

7 Since my paper was read an important contribution lias been published 
by O. Nordgaard on “ Polyzoa,” collected in the North Atlantic, in the Beport* 
of the Norske Nordbavs-Expeclition, 1867-1878, pfc. xxvii. 
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adequate descriptions o£ the zocecia or of the minute characters. 
The name is accepted, and subsequently more detailed description 
has been given, though there is the possibility of this only 
relating to a similar form. We have an example in Qellepora 
incrassata of Lamarck, the name being first given to a Mediter¬ 
ranean species: but under this name Smitt described more 
thoroughly a northern form, which has been thus generally 
known, while a Mediterranean one has been described under 
another name. In such a. case it seems better to consider this 
as the species of Smitt, who more fully described it; and to 
replace the present recognized name by another would only 
add confusion, and this is often the result of too pedantically 
endeavouring to follow rules. 

In many cases, purposely, only one or two references are 
given, even where the name has been employed by various 
authors; but, as far as possible, only descriptions about which 
there w r as a reasonable certainty have been referred to, leaving 
out probabilities. 

Since Smitt published his papers, the details of the structure 
of the zocecia have been more carefully examined, and it has been 
necessary to give attention to many points which are now 
recognized as furnishing specific characters, for it is known that 
the general appearance is subject to great variation. The use of 
the opercula and mandibles in determining species, which I 
introduced in 1878 *, has been most valuable, and these characters 
are receiving increasing attention. The ovicells are more carefully 
examined than they were at the time Smitt began his work. The 
position and form of the rosette-plates should always be examined 
when circumstances permit ; as also whether the connection is 
direct from zoceeium to zoceeium, or through a pore-chamber f. 

The position of the rooting process is another character of 
considerable value. In the Cyclostomata the position and 
nature of the “closures” are characters which should not be 
overlooked. The glands at the side of the oral aperture and in 
the avieularian chamber differ considerably in position and size 
according to the species, and there are many species which I 
should recognize from sections of the soft parts; and no doubt, as 

* “The Use of the Opercula in the Determination of the Cheilostomous 
Dryoxoa,’ 7 Proc. Manch. Lit. & Phil, Soc. 1878, vol. rriii. p. 8, pi. i. 

f See Waters, “ Observations on Membramporitla?/ Linn. Soc. Journ., Zool. 
vol. ssri. p. 654. 
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time advances, such sections will be more largely employed, and 
then internal organs may prove as useful in classification as 
the outside shell. 

The number of tentacles although subject to a small range, 
should always be given ; while a more general acquaintance with 
the primary cell may cause a modification of views. 

The collection under review, which is one of considerable 
importance, was sent to me in 1898, but until other work was 
finished it was impossible to devote myself seriously to the task. 
Since then sections have been cut in all cases where the material 
was at all suitable, slides of the opereuia and mandibles of most 
species have been prepared, and calcareous sections of a few have 
been made. The collection was sent to me by Mr. Bruce, the 
naturalist on the Expedition, by whom a large part of the 
material was collected in 1897 ; and 1 take this opportunity of 
thanking Mr. Bruce for his kindness in entrusting me with the 
examination of the Bryozoa. 

It will be well to separate the Bryozoa into four divisions, 
namely:— 

* No, 1. Those from the neighbourhood of Northbrook Island, 
where the Expedition wintered. The localities are GHinther 
Sound, Cape Flora, off Elmwood, off glacier between Cape Flora 
and Cape Gertrude. 

No. 2. Near Wilczek Land, 127 fathoms. 

No. 3. Lat. 77° 55' N., long. 55° 25' E., 115 fathoms; lat. 
77° 55' N,, long. 53° 20' E., and 53° 10' E,, 130 fathoms. These, 
and also those collected from No. 2,. were dredged by the 
6 Windward ’ on its third journey to Franz-Josef Land. These 
last are interesting as extending our knowledge of the Bryozoa 
farther to the east; for, with the exception of a few specimens 
described by Marenzeller, no Bryozoa have been mentioned from 
.any locality so far. eastward. A further interest attaches to this 
part of the collection, as Mr. Bruce informs me that they were 
collected by Captain Brown and Mr. Edward Else, the steward, 
to whom Mr. Bruce had, on a previous occasion, shown the 
' method of collecting with a “swab ” and had instructed them in 
the preservation of the material. This shows how much useful 

* The tentacles can be readily counted in transverse sections, and figures 
obtained from sections are more reliable than those from living specimens. 
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collecting may be clone in out of the way regions by men who 
are not trained zoologists. 

No. 4. Off Cape Mary Harmsworth, 53-93 fathoms, and 234- 
fathoms. This is the most northerly locality whence Bryozoa 
hare been described. 

In this paper special consideration has been given to the- 
question of geographical distribution; and we find that most 
of the species are widely, in fact generally, distributed in the 
Arctic regions, forming a very distinct Arctic fauna, with a large 
proportion only found in the northern seas. 

Out of the 59 species of Chilostomata, Hippotlioa hyalina is 
cosmopolitan, being found in the Southern hemisphere. Porella 
concinna may have been found in the Southern hemisphere, but 
of this I have some doubt. Then we have the Escharoides 
Sarsii , Sm., and Qrihrilina pun data , Hass., said to have been 
dredged in the Antarctic by the 4 Erebus ’ and 6 Terror ’; and 
to these I have alluded at some length, and expressed my 
opinion as to the probability of a mistake in labelling having 
been made. 

There are only 20 species common to the British coasts, 
including some from the Shetland Islands ; and the strikingly 
small number of 5 also known from the Mediterranean. 

When the Cyclostomata and Ctenostomata have been described, 
the total number will be over 70 ; but this must not be looked 
upon as a complete list of Bryozoa from Eranz-Josef Land, 
and I am convinced that many more encrusting species will 
be found upon dead shells. 

In this paper reference is made to work previously done in the 
Arctic seas, and some species not found by this Expedition are 
given. 

A point which is now attracting attention is, what species occur 
in the colder regions of the two hemispheres, and before long 
the expeditions being sent to the Antarctic will help to settle 
some uncertain points. Sir John Murray, in his * “ Marine 
Raima of the Kerguelen Region of the Great Southern Ocean, 5 ' 
gives a list of 10 species of Bryozoa from the Northern and 
Southern Hemispheres, unrecorded within the tropics; but on a 
critical examination this list, compiled from Busk’s 6 Challenger 7 
Report, is much reduced. 

* Trans. Hov. Soe. Edin. vol. xxrriii. p. 454. 
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Cribrxlina monoceros, Busk, is giyen from Station 258, 
from a depth of 8125 fathoms ; but my attention has been called 
to the fact that at this depth the calcareous shell would have been 
dissolved, and probably a mistake has been made in labelling. 

Beanxa aiagellanica, Busk, has a very wide distribution, and 
has not yet been found near the Arctic regions; but, on the 
other hand, occurs in the Tropics, oft Cape Yerd, thus removing 
it from the list. 

Eschargides verrttcttlata, Busk, collected by the 6 Chal¬ 
lenger 9 from Heard Island, I have again examined, and find it is 
the Rhynchopora longirostris , Hincks, and not the same as the 
Cellepora verruculata , Smith, from Florida. 

In my paper on Membraniporidse * I showed that Membrani- 
bora ceassimarginata, var. incrustans, Busk, so far as con¬ 
cerned one specimen, was M. lineata , L. ; another specimen 
was what I have named M. incrustans ; while one poor specimen 
probably is M. era ssi m arginata, H.; and if this is the case, then 
the distribution thereof is Naples, Capri, Yillef ranche-sur-Mer, 
Madeira, Tizard (China Sea) ( Kirkpatrick ), Tristan da Cunha 
( Qhall .), and a variety from Japan, so that it is confined to 
temperate seas. 

Membranipora perfragilis , H., to which some of the £ Chal¬ 
lenger 9 specimens named crassimarginata really belong, has a 
distribution from South to North Australia, on to Japan, and also 
Heard Island (Indian Ocean), thus occurring in both hemi¬ 
spheres and the tropics. 

“With regard to Membranipora galatea, var. muWJida, Busk, 
from off the Azores, I came to the conclusion, on an examina¬ 
tion some time ago, that this was not correctly placed, but 
did not made a note of this at the last re-examination of 
4 Challenger 5 specimens. I have not critically examined the 
Kinetoseias cyathtts, W. Thoms., but the two localities of 
the 4 Challenger 9 are in temperate seas, not far from the tropics. 

The less we say about the Cyclostomata the better, as there is 
much uncertainty about their determination, and without good 
specimens with well-preserved oviceils we may go astray, and 
many of the c Challenger ’ determinations had to be made from 
single and not very satisfactory specimens. The “Hornera 
lichenoides," Pont., from the South Atlantic, off the Elver 
Plate, has very pronounced ridges with ribs across, and it 

* Joura. Linn. Soc., Zool. vol. xxvi. p. 686. 
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would bo advisable to examine and make sections of some well*" 
preserved specimens. 

The u Imonea atlaittica” Forbes, from off Simon’s Bay, 
S. Africa, does not seem to me to be this species, and the small 
piece from Kerguelen is also open to doubt. 

With regard to Ektalophoea, there is so much uncertainty 
about their determination, that attaching a name sometimes 
merely means that no characters are found by which separation 
can be made ; also no doubt these simpler forms are older, and 
have a wider distribution than some of the more highly differ¬ 
entiated. 

In the present paper the genus Scrupocellaria is enlarged to 
include one or two species previously placed under Menijpea, 
a genus which has incorporated some rather divergent forms. 

The ScMzoporella hyalina , L., is considered to belong to 
Hippothoa on account of the reproductive characters. 

The genus Porella is well represented in the Arctic Seas; and 
in this genus the opercula and mandibles are found of great use 
in separating the species, and the large aviculariaii and oral 
glands may be found similarly useful. 

The Eschar a elegantula of d’Orbigny is found, upon a com* 
parison of d’Orbigny’s specimen, not to be identical with Smitt’s 
Eschar a elegantula , which is in consequence left as Porella saccata , 
Busk. 

The Arctic genus Phamphostomella , Lorenz, has a more or less 
triangular or oval avicularium in the peristomial elevation, and 
usually has a denticle in the oral aperture. It seems more 
nearly related to Smittia than to Cellepora. 

The Oelleporce all belong to the group separated off as 
Osthimosia by Jullien, and Schismopora by MaeGillivray. Of 
the Eeteporee , one is purely Arctic and the other is thought to be 
the same as a Mediterranean species. 

1. Gemeelabia lqeicata (X.). (PL 7. fig. 4) 

A specimen from Gunther Sound, 10 fath., shows that there 
are creeping stolons, which at short intervals have adnate 
zooecia somewhat resembling those of Pyripora eatenularia , 
Jameson. The erect branches may for a time be simple tubes, 
or they may at once take the usual biserial form. I cannot agree 
with Mr. Hincks when he speaks of the shoots rising from 
bundles of fibres, as this is rather reversing the case, for from 
individual mature zooecia radicle fibres are produced which unite 
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into a bundle, I find 13 tentacles, while Yan Beneden and 
Farre speak of 10, Sara 12, Baljell 12-14, and Vigelius 12. 

Loc, This is a northern form, ubiquitous in the Arctic, and 
occurring off the British Isles and the coast of France. 

Jackson-Harmsworth Exp.: Gunther Sound, 10 fatli.; off 
Cape Gertrude, 30 fath.; nr. "Wilczek Land, 127 fatli,; lat. 
77° 55' JNT., long. 53° 20' E., 130 fath.; off Cape Mary Harms- 
worth, 53-93 fath., and 50 miles HAY. Cape Mary Harmswortb, 
234 fath.; off glacier between Cape Flora and Cape Gertrude, 
30 fath.: Cape Flora off West Bay, 8 fath. 

2. Bbettia feigida, sp. nov. (PL 7. figs. 1-3.) 

There are two species of Brettia collected by the Expedition, 
and this one may be what Smifcfc figured, pi. xviii. fig. 27, and 
which is referred to on page 292, GEfvers. Yetensk.-Ak. EorhandL 
1867, under Bugula quadridentata. In the explanation of 
the plates it is called an Bucratea-giowth of B . quadridentata 
from Spitzbergen, 20 fathoms, but the growth is different from 
that of Bugula . 

The zoarium grows to about three-quarters of an inch high. 

The zooecia are unilateral, growing from the dorsal surface 
with one distal or central rosette-plate and two lateral (fig. 3). 
The fresh branches arise at intervals of one, two, or three zooecia; 
and the two new zooecia do not spread out much, but at first are 
usually nearly parallel, the one growing from slightly lower 
down than the other. The area is surrounded by a raised border, 
and occupies more than half of the length of the zooecium. 
Sometimes a very minute spine can he seen at the oral end on 
one side, bat more frequently no trace is visible. The radicle 
tubes grow from the distal end. There are 22 tentacles. 

The area is quite similar to that-of Bugula , but in most Bugula 
there is a row of distal rosette-plates, though B. Murragam , 
Johnst., has connections like those of Brettiafrig Ida. This latter 
resembles Maplestonia simplex, MacG., in some particulars, but 
there are no annulated joints. In Brettia , as first defined, there 
are marginal spines; but Busk, in the 4 Challenger 5 Beporfq 
describes from Station 196 (North of Australia) B. australis , B., 
without any spines. The B . comigera , Busk, is similar in 
shape to the present form, but has 4 subxnarginal spines* 
Busk undoubtedly is incorrect when he says 44 springing from a 
common stem of radicle tubes, 55 for in the Bryozoa the radicle 
tubes.always grow from the mature zooecia. Ovicells are unknown 

4 * 1 
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in Brettia. Hineks made a genus Corynoporellct for a species 
somewhat similar to the present, but with an articulated 
avicularium at the side of the aperture. Probably the genus is 
superfluous. 

Log. Off Cape Mary Harms worth, 53-93 fathoms ; Cape 
Flora off West Bay, 8 fath. $ lat. 77° 55' N., long. 53° 20* E., 
130 fath. 

3. Beettia minima, sp. nov. (PL 7. figs. 5-7.) 

The zooeeia are longer and more delicate than in B. frigida , W., 
and the area occupies about one-third of the length of the 
zooeeium. The branching takes places frequently, with an 
interval of one or two zooeeia, and spread out at a considerable 
angle, nearly at a right angle, much in the same way as in 
Alysidiwn Lafon tii, Aud., so that B. minima can be distinguished 
from B. frigida without a lens. 

The radicles start from the dorsal surface at the distal end. 

Log . Jackson-Harmsworth Exp.: Cape Mary Harmsworth, 
53-93 fathoms. 

4, Bugula Mueeayafa, Johnst. 

Prom Franz-Josef Land there are specimens of characteristic 
B. Murray ana , and others of characteristic B. fraticom , Pack. ; 
hut there are many intermediate forms which make separation 
difficult, though perhaps there are other characters not yet 
noticed by which they can be distinguished. 

A typical specimen from off Cape Mary Harmsworth has 
about six marginal spines on each side, larger avicularia to the 
marginal zooeeia; the central avicularia are shorter than in the 
fruikom variety. The branches are composed of 6 or more 
zocecia to a row. Another specimen from the same locality has 
3-4 zooeeia to a row, marginal avicularia and a few marginal 
spines, some zooeeia having none. A small fragment also from 
the same place has 8-9 marginal spines. This is in a uni-bilateral 
condition, hut is probably tom from a larger piece. 

Prom near Wilczek Land, 127 fathoms, there is a Bwgula 
with marginal avicularia, no bordering spines, two pairs of distal 
spines. The branches are not broad, and the zooeeia are often 
but loosely attached, and in several cases a zocecium grows out 
laterally from the radicular disk. In one or two cases a tubular 
growth springs from the distal end of the zooeeium, and from the 
end of this elongated tube grows an ordinary zooeeium. In 
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most respects this resembles B . Murray ana , but in others it is 
like var. fruticosa. 

Sections of a specimen from off Cape Mary Harmsworth 
showed 21 tentacles, whereas a specimen of var. fruticosa from 
off "West Point gave 17 tentacles; specimens from Greenland of 
B. Murray ana tyyica had 18-20 tentacles. In this and the 
variety there are two lateral rosette-plates, and one distal plate 
with numerous pores. 

In Buyula the rule is a row of small rosette-plates * near the 
distal border, and from the entirely different mode of connection 
it is possible that this species will be ultimately removed from 
Buyula. In Buyula it is not usual for the avicularia to be 
median. The Buyula hexacantha , Ortmann, from Japan would 
seem to be B. Murray ana. 

Loc. British seas, Scandinavia, Finland, Spitzbergen, Greenland, 
Barents Sea, Kovaya Zemlya, Jan Mayen, Franklin Pierce Bay, 
lat. 79° 29' 1ST. Japan ? 

Jack son-Harms worth Exp.: Cape Mary Harms worth, 53-98 
fathoms. 

o. Buguea Murrayana, var. fruticosa, Packard. 

In this variety the branches of the zoarium are usually 
narrower than in typical B. Murray ana , the marginal spines are 
absent, and the oral ones are often very slightly developed. 
There are no marginal avicularia, and the central ones are 
usually much less numerous than in typical B. Murrayma. 

A specimen from off West Point, ISTorthbrook Island, has two 
oral spines on each side, avicularia placed centrally below the 
area of the zooeeia, but no marginal avicularia. There are 
17 tentacles. 

Another specimen from tbe same place, also from 2-3 fathoms, 
consists of four or more rows of zooeeia. The outer zooeeia have 
one outer spine, while the inner zooeeia have two pairs of oral 
spines. 

A specimen from off Cape Gertrude, 30 fathoms, has two 
small spines on the outer side of the zooeeia, and one on the 
inner. There are no avicularia in this specimen. 

Loc . Spitzbergen, Finland, Kara Sea, Davis Straits, Labrador, 
Gulf of St. Lawrence ; Eranz-Josef Land, lat. 79° 55' FL, long. 
51° O' E. (. Bidley ). 

* Bee Levinsen, Dansfce Dyr (Mosdyr), pi. i. f. 40. 
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Jackson-Harmsworth Exp.: off Northbrook Island, 2-3 
fath.; off Cape G-ertrude, 30 fath. 

6. JBxtq-ula Hakmsworthii, sp, nov. (PI. 7, fig. 13, PL 8. fig. 1 .) 

The three lower zomeia retain the primary character and are 

elongate, tubular, slightly trumpet-shaped, expanding upwards ; 
aperture terminal with ten spines round the margin, two radicles 
arising from near to the base. The mature zocecia are biserial, 
have two spines at each corner, an area covering about two-thirds 
of the front of the zooecium, and a large avicularium placed a 
little more than a quarter of the length of the zooecium from the 
top. Ovicell unknown. 

This was at first taken for B. avicularia , L., but differs in having 
four spines, the area is shorter, the avicularia are somewhat 
longer, and the primary zomcia are not the same. Unfortunately 
there was only one piece, so that it was not advisable to cut any 
sections. 

Lorenz gives B . avicularia , L., from Jan Mayen. 

Loc, Prom off Cape Mary Harmsworth, 53-93 fath. 

7. Scrupocellaria SCARRA ( Van Ben .). (PL 7. figs. 14-16.) 

Cellarma scabra , Van Beneden, Bull. Acad. Roy. de Belgique, vol. xv. 

pt. i. p. 73, figs. 3-6 (1848). 

Scrupocellaria Delilii, Alder, On New Brit. Polyzoa, Micr. Journ. n. s. 
vol iv. p. 107 (13), pi. iv. figs. 4-8. 

Celkdaria scabra , Smitt, u Edit. Fort.” 1867, pp. 283 & 314, pi. xvii. 
figs. 27-34. 

Scrupocellaria scabra , Norman, Q. Journ. Micr. Sc, n. s. vol. viii. p. 214 
(3); Hincks, Brit. Mar. Polyz. p. 48, pi. vi. figs. 7-11 j id. Ann. Mag. 
Nat. Hist. ser. 6, vol. iii. p. 427, pi. xxi. fig. 1. 

All the Arctic specimens now examined have a very large 
scutum, resembling in this respect the form described by Hindis 
from (raspe Bay (St, Lawreuce), and which he says also occurs in 
Greenland, and it might be an advantage to separate them as a 
variety from the British forms. There are usually two spines to 
each zooecium, but occasionally three, and three spines to the 
zooecium at the bifurcation, and there sometimes is one vibra- 
culum on the dorsal surface at the bifurcation. This is, however, 
often wanting; so that both Levinsen and I have referred to 
jS. scabra as without any vibraeulum at the bifurcation. In the 
same way, the large dorsal vibracula are frequently altogether 
wanting, so that whole colonies may he described as without 
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vibracula; but when a radicle occurs, and they are not frequent, 
there is usually a vibraeular chamber nearly at right angles to 
the axis of the zoarium. The seta is broad at the base and is 
symmetrical. There are 16 tentacles. 

In my paper on the Oellulariidos, I have shown that 8. seahra 
is a northern form and 8. Delilii , And., Mediterranean and 
from Madeira; and I have been unable to accept some of the 
synonyms given by Mr. Hincks and Miss Jelly, and there have 
also been some mistakes in giving the range of localities. 

Loc . Spitzbergen, 6-150 fath.,* Greenland, Finland, Novaya 
Zemlya, Kara Sea, Jan Mayen, Murman Sea; Franz-Josef Land, 
3at. 77° 55' N., long. 51° 0' E. (Ridley) ; Kola, Iceland, St. Law¬ 
rence ( Hincks ); Norway, North Sea, British seas, Davis Straits. 

Jack son-Harms worth Exp,: nr. Wilczek Land, 127 fath.; 
off Cape Mary Harmsworth, 53-93 fath.; off Cape Gertrude, 
30 fath. 

8. SCRUPOCELLARIA TER^ATA, Var. GRACILIS (Smitt). (PL 7. 

fig. 12.) 

Cettularia ternata , var. gracilis, Smitt,“ Krit, Fort. 1 ’ 1867, pp. 283 & 305, 
pi. svi. figs. 14-24. 

Cellarina ternata , var. gracilis , Verrill, Cont. Zool. Mus. Yale College, 
no. 43 (fide Jelly), 

Menvpea gracilis , Levinsen, Bryoz. Kara-Havet, p. 307 (3); Busk, 
Journ. Linn. Soc. vol. xv. p. 232. 

Menvpea arctica , Busk, Quart. Journ. Micr. Sc. vol. iii. p. 254, pi. i. 
figs. 4, 5, 6; Ridley, Ann. Mag. Nat. Hist. ser. 5, vol. vii.p, 444; Lorenz, 
Bry. von Jan Mayen, p. 83. 

Menvpea ternata, Hincks, Ann. Mag. Nat. Hist, ser. 5, vol. x. p. 3; 
Bidenkap, Bry. von Qst-Spitzbergen, p. 613. 

There has been considerable doubt as to the position of this 
form, for some authors, as Bidenkap, think, after the result of 
the examination of considerable material, that there should be no 
separation between 8. ternata and S. ternata var. gracilis ; others, 
as Levinsen and Busk, would make two species. Lorenz gave a 
table showing how his 8. aretica varied with respect to spines, 
avicularia, and scutum. 

The specimens from Franz-Josef Land are subject to very 
great variation: sometimes on the same colony the zoceeia may 
be with or without a scutum, and this may be very minute or 
Lull-sized; the spines may be absent, or there may be one, two, or 
three. The median cell may be mucronate or plain, but often 
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the mucro only occurs on the younger zooeeia. In some positions 
the lateral spines are readily mistaken for a mucro. 

■ There is one small specimen from off Cape Mary Harmsworth 
■which has no lateral or saboral avicularia, no spines, no scutum, 
and the median cell is not mucronate. There are two moderate- 
sized specimens from off Gunther Sound, on each of which X 
have found one lateral avicularium, while the other zooeeia are 
unprovided with them. These S23ecimens have no scutum, and 
one lateral spine. On the other hand, there are specimens from 
Cape Mary Harmsworth in which both the scutum and lateral 
avicularia are fairly constant, and there is usually one lateral 
spine. 

The absence of suboral avicularia seems to be general in the 
Arctic forms which I have bad the opportunity of examining; and 
no authors except Busk and Smitt mention anterior avicularia 
on S. gracilis , Busk says : “ anterior avicularium small, rare, 
and only (?) on the median zooecium at a bifurcation.” In 
specimens sent me from Yaranger Fjord as M. gracilis var., 
there are a few anterior avicularia to the zocecia at the bifur¬ 
cation ; but in these specimens there is to each zooecium an 
extremely large scutum and very large elongate ovicells besides 
very long spines, and probably it should be separated specifically. 
In no other case have I seen anterior avicularia. 

The radicle is attached to a raised chamber at the base of the 
zooecium, and in the specimens examined there are many zooeeia 
to an intern ode. 

Specimens from lat. 77° 55' 1ST., long. 53° 20' E., and those 
from Yaranger Fjord have 16 tentacles. Busk says 12 tentacles 
to Ms specimen from Franklin Pierce Bay. 8. elongate Sm., has 
18 tentacles; 8. Smittii , Norm., 15 tentacles. 

There are two lateral rosette-plates to the entire side, and the 
distal wall has a number of small rosette-plates near the base. 
The inode of connection is similar to that obtaining in ScrajH)- 
cellaria , and that genus must be extended to receive this portion 
of the Menigea (auet.). The only difference is that there are no 
vibracute, but this is also the case in some typical Scrupocellaria, 
and in others they are rare. 

Loc. Spitzbergen, Greenland, Scandinavia, Kara Sea, Kovaya 
Zemlya, Jan Mayen, Queen Charlotte Islands (JET.), Labrador, 
Barents Sea, Franklin Pierce Bay ; lat. 79° 55' XL, long. 51° 0' E. 
(Ridley); lat. 79° 31 f XL, long. 63° 21' E., 230 met. (, Marenzeller ). 
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Jackson-Harmsworth Expedition: Gunther Sound, 10 fath.; 
nr. Wilezek Land, 127 fath.; lat. 77° 55' N., long. 53° 20' E., 
130 fath .; off Cape Mary Harmsworth, 53-93 fathoms. 

9. Soeupocellaria Smittii (. Norm .). (PI. 7. figs. 8-11.) 

Menipea SniiUii, Norman, Q. Journ. Micr. Sc. n. s. vol. viii. p. 214 (3). 

Menipea ternata , forma duplex , Smitt, u Krit. Fort.” 1867, pp. 283 & 
312, pi. xvi. figs. 25, 26. 

Menipea duplex , Levinsen, Bry. fra Kara-Havet, Dijmplma-Togtets 
zool-hot. Udbvtte, 1886, p. 309, pi. xxvi. figs. 1-2. 

Menipea Smittii, Kirchenpauer, Hydr. & Bryoz. p. 418, Lie zveite 
deutsche Nordpolfahrt. 

There are specimens from 50 miles N.W. of Cape Mary 
Harmsworth which I think must be put to this species, although 
there are a variable number of spiues. In the younger part of 
the zoarium there is usually but one spine, while in the older 
part there are sometimes as many as six. The central spine in 
the zooecium at a bifurcation may be wanting, though in other 
cases there are, besides the central one, two pairs of spiues. There 
is no scutum. The lateral and snboral avicularia are both fairly 
constant. In some specimens there are generally six zoceeia in 
an internode, in others ten is about the usual number. 

The most important character seems to be the position of the 
radicle chamber, which is inside the zooBcium; whereas in 
S. gracilis , and in nearly all the other species, it is formed by a 
conical chamber outside the zooecial wall. These chambers are 
formed in all the zocecia, whether there is a radicle or not. 
Another very important character is that the articulation occurs 
beyond the distal end of the outer zooscium (fig. 8). Usually in 
Scrapocellaria , as in >8. scabra , S. gracilis , &c., the articulation is 
below the area of the outer zooecium (fig. 14). 

There are 15 tentacles. 

It is unfortunate that Norman did not take the varietal name 
duplex, as was subsequently done by Levinsen, but as Norman 
first gave a specific name it seems the correct thing to retain 
that name. 

This species is closely related to M. Jeffreysii , Norm*. 

Loc. Spitzbergen, 50 fath. (Smitt) ; East Greenland (Kirch.) ; 
Kara Sea, 50-76 fath. (Levinsen). 

Jackson-Harmsworth Exp.: 50 miles ' N.W. Cape Mary 
Harmsworth, 234 fath* 
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10. S 0 RXJP OC ELL ARIA EROS'S-AT A (8 mitt). 

Celhdaria scabra , forma elongata , Smitt, “ Iuit. Fort.” 1867, p, 284, 
pi. xvii. figs. 35, 86. 

Scrupocellaria scabra , forma elongata , Bidenkap, Bry. yon Oat-Spitz™ 
bergeiij p. 614. 

There are two specimens from off Gape Mary Harmsworth, in 
one of which there is a distinct spinous process at each upper 
corner, and it was at first marked “ bispinata;” in the other the 
spines are only found on some zooecia. Tnere is a small sub¬ 
oral ayieularium to some zooecia and there are small lateral 
avieularia, no vibracula; in the specimen in which the spines are 
most developed there are a few scuta as figured by Smitt; the 
ovicell is elongate with a line down the middle and an area on 
each side, the radicle starts from near the base of the zooecium, 
the radicle-chamber being external; zooecium at the bifurcation 
acuminate. The jointing is low down as in Scrupoeellaria ternata 
var. gracilis (PL 7. fig. 12), and in this respect differs entirely 
from 8. Smittii , Norm. (figs. 8, 9), and is also much stouter than 
8. scabra , van Ben. There are 18 tentacles. 

Loc. Spitzbergen (. Sm.& Biden .); Greenland, Finland {8m.). 

Jack son-Harms worth Expedition: off Cape Mary Harmsworth, 
58-93 fathoms. 

11. ScRtFPOCELLARiA Peachii (Bust). 

Celhdaria Peackiij Busk, Ann. Mag. Nat. Hist. ser. 2, vol. vii. p. 82, 
pi. viii. figs. 1-4. 

In a paper dealing with Cellulariidae* I have stated my opinion 
that the genus Cellularia must be dropped, and that some species 
so placed belong to Scrupoeellaria. 

The differences between this and Scrupoeellaria ternata , var. 
gracilis , 8m., seem but slight, but as yet I have not had the 
opportunity of making sections of this species. The radicle 
arises from a chamber at the base of the zooecium. 

Loc. British, Spitsbergen, Novaya Zemlya, Kara Sea, Murmaa 
Sea, Barents Sea, Labrador. 

Jaekson-Harmsworth Expedition: small specimen off Cape 
Mary Harmsworth, 58-93 fath. 

Besides the species of Cellulariidae already mentioned, Srnitt 
gives Caberea Ellisii from Greenland, and Levinsen mentions 
Kinetoskias arborescens , Kor. & Ban., from Kara Sea [and 
Nordgaard gives Bicellaria Alderi , B., from Spitzbergen ; also 
Menipea Wormani , Nordg., from off the coast of Norway]. 

* Journ. Linn. Soc., Zool. vol. xxvi. p. 1, 
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12. ElUSTRA CARBA8EA, Ell. Sf SoL 

Smifet considered that this occurs both unilaminate and 
bilaminate, but the latter form has been named Flustra spitz- 
lergensis by Bidenkap The specimens brought back by the 
Jackson-Harmsworth Expedition are all unilaminate, and have 
23-24 tentacles. 

Log. Spitsbergen, Norway, Greenland ; Jan Mayen, Jugor-and 
Matotschkin-Schaax; Gulf of St* Lawrence; British, seas; 
Iceland; Kattegat v. Anholh 

Jackson-Harmsworth Expedition: Giinther Sound, 10 fath.; 
off East Glacier on floe ; Cape Elora, nr. Wilczek Land, 127 fath. 

13. ElTJSTRA MEMBRAYACEO-TRTTYCATA, Smith 

This throws oat many radicle processes, and undoubtedly what 
kitsch e and Hi neks called ££ Thurmzooecia” are only these 
processes, and the appearance is often quite similar to the figures 
of these structures, though of course they only occur on the 
dorsal surface, whereas they have been figured as on tbe anterior 
surface. 

There are 16 tentacles, and 3 distal rosette-plates and 6 
lateral. 

Log. Spitzbergen, Greenland, Kara Sea, Kola, Jugor- and 
Matotsehkin-Schaar, Norway. [Jan Mayen (1 Wordgaard).} 

Jackson-Harmsworth Expedition: Cape Mary Hamsworth, 
53-93 fathoms. 

Besides the above two species of Elmira , the F. securifrons , 
Pall., has been found in the Kara Sea; the F. serrulata , Busk, in 
the Kara Sea, from West Greenland, and from Eranklin Pierce 
Bay; F. abysdcola f, Sars, has been found off Novaya Zemlya. 

14. Membrayipqea mono stack ys, FusJc. (PL 8. fig. 3.) 

Membranijpora mmiostachys , Busk, Brit. Mus. Cat. pt. 2, p. 61, pi. lxx. 

figs. 1-4. 

Hippothoa rngom, Stimpson, Invert, of Grand Manan, 1863, Smith¬ 
sonian Cont. p. 18, fig. 9. 

A specimen from near Wilezek Land has the blind cells which 
were mistaken by Busk for avicukria, and they seem to be 
formed when growth is arrested by any cause, such as meeting a 
neighbouring branch. There are no spines, though there are 
indications of a central spine in some zooecia; and it is difficult to 

* Bryozoen von Ost-Spitzbergen, p. 617, pi xxv. figs. 1, 2. 

t I regret that when describing F. separata , Waters, from off Nova Scotia 
in the Suppl. Rep, of the * Challenger' Polyzoa, Chalk Zook vok xxxL, Ijdid not 
recognize that it was F. abyssieola , Sars, 
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know whether it should be placed with 3L monostachys , B., or 
1L eatenulciria , Jam. The lower part of the zooecia is not con¬ 
tracted to the extent usual in M. catenularia ; the margins, 
however, can scarcely be called thin and slope inwards. The 
surface of the zocecium is nearly smooth with but slight tendency 
to form ridges. The opercular Sap is large and very noticeable 
in balsam specimens, as it is less transparent than the membrane 
covering the rest of the opesium. 

There are 10 tentacles, while there are 12 in M. pilosa . 

Loc. Jack son-Harms worth Expedition: G-iinther Sound, 10 
fatk.; off Elmwood, 18 fath.; nr. Wilczek Land, 127 fath. 

15. Membbastipoba lineata ( L .). 

Membranipora lineata , Hincks, Brit. Mar. Polyzoa, p. 143, pi. xix. 
figs, 3-6; Waters, Linn. Soc. Jonrn. vol. xxvi. p. 678, pi. xlvii, fig. 11, 
pi. xlviii. fig, 9. Eor synonyms compare Miss Jelly’s Catalogue. 

Although tiffs is widely distributed in the Arctic seas, I have 
only seen small pieces, which could not be used for study. 

There are 13 tentacles. 

Loc. Britain, Florida, Azores, Scandinavia, Spitzbergen, Fin¬ 
land, Greenland, Iceland, Davis Straits, Labrador, Kara Sea, 
dSovaya Zemlya, Barents Sea, Jan Mayen. 

Jackson-Hannsworth Expedition : off Elmwood, 18 fath.; 
nr. Wilczek Land, 127 fath.; off glacier between Cape Gertrude 
and Cape Flora, about 127 fath.; off Cape Mary Harmsworth, 
53-93 fath.; lat. 77° 55' 3Sh, long. 55° 25' E., 115 fath. 

16. Membbanlpoba arctxca (d’Orb.). 

JReptofiustrina arctica , d’Orb. Pal. Fr. vol. v. p. 582. 

Membranipora Sophia, Busk, Q. J. Micr. Sc. vol. iii. p. 255, pi, L fig. 7 

(1855); Ridley, Ann. Mag. Nat. Hist. ser. 5, vol. vii. p. 446, pi. xxi. fig. 2. 

Membranipora lineata, f. Sophia, Snfftt, “ Krit. Fort.” 1807, pp. 365 & 
894, pi. xx. figs. 24, 25. 

Membranipora arctica , Lorenz, Bry. von Jan Mayen.p. 85,pi. vii. fig. 1 ; 
Nordguard, Bergens Museums Aarbog, 1894-5, p. 17; Bidenkap, Bry. 
Ost-Spitzbergen, p. 620. 

In my paper on Membraniporidce in this Journal, vol. xxvi. 
p. 680, I suggested that it would be better to retain the name 
JA Sophias and keep arctica for the Berniflustrellaria arctica of 
d’Orbigny ; but as Bidenkap bad, about the time my paper was 
written, made a species M. spitzbergensis for the Semiflustrellaria 
arctica, we must follow him. 

There are three Membranipora which received the name 
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arctica from d’Orbigny: first the above Beptoflustrina arctica , then 
in manuscript the Semiflitstrellaria arctica ( = Jf. spitzbergensis , 
Bidenkap). A specimen from Newfoundland (13705^ so named 
in the Musee d’Hist. Naturelle, Paris, has a small, round, widely 
open avicularium like that in M. flustroides , H. There is also 
the Reptoflustrella arctica , d’Orb., which has a few stout spines, 
a bar to the ovicell, and a triangular avieulariuoi above the ovicell. 
This may be If. unicornis , Flem. 

In a specimen from the Gulf of St. Lawrence sent to me by 
Canon Norman as M. Sophies, many of the zooecia, especially the 
younger, are entirely without any trace of spines, and the same 
condition is found in some zooecia in the Franz-Josef Land 
specimen. Hincks has described from the Houston Stewart 
Channel (Queen Charlotte Islands) If. Sophies form -matlira 

Loc. Spitzbergen, 10-30 fath.; Greenland, Jan Mayen, Kola, 
Norway, Assistance Bay (Bush) ; Gulf of St. Lawrence (in my 
coll.) ; Franz-Josef Land, lat. 79° 55' N.,long. 51° 0' E. (. "Ridley ); 
Norway. 

Jaekson-Harmsworth Expedition : off Elmwood § mile, 18 fath.; 
nr. Wilczek Land, 127 fathoms. 

, 17. Membranipora spinifera, Johnst, 

Some small specimens from Giinther Sound are placed under 
M. spinifera , though in some respects they seem to be inter¬ 
mediate between M. spinifera, Johnst., and If. eymbesformis , 
Hincks. The spines, about 8-10, are more delicate than in my 
specimen of H. eymbesformis from the Gulf of St. Lawrence. 

The lamina to which Mr. Hincks referred does not exist in the 
specimen of eymbesformis in my collection, from Gulf of St, 
Lawrence, as can be easily seen in a piece boiled in caustic potash 
nor is it found in the present form. 

AT. spinifera , Johnst., is mentioned from the Barents Sea by 
Yigelius, and from the description this agrees with the specimens 
from Giinther Sound, 10 fathoms. M. eymbesformis has been 
recorded from Jan Mayen (Lorenz); Kara Sea (Levinsen); 
Davis Straits, Labrador, and Gulf of St. Lawrence (Hincks); 
Spitzbergen (Bidenkap), 

18. Membranipoba macilenta, Jullien . (PL 8. fig, 10.) 

Memhranipora macilenta, Jullien, Bull. Soc. G6ol. France, vol, vii, 
p, 25, pi. xvii. fig. 62,1882. 

Specimens growing on Mytilus-sheU from nr* Wilczek Land, 
* Ann. & Mag. Nat, Hist. ser. 5, vol, x. p. .9, pi, xx. fig. 2» 
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257 fathoms, have large zocecia with very thin walls and an 
avicxi lari urn with triangular mandible at each upper corner. 
There is no ovicell. As far as can be seen, it agrees with Jxxllien’s 
species from the North of Spain, and is much like Membranipora 
memlranctcea with the spinous process developed into avicularia. 

There are 18 tentacles. 

Besides the Membranipora referred to in this paper, M. craticula, 
Alder, is said to have been found off Jan Mayen {Lorenz), and 
Brans-Josef Land (Ridley), Kara Sea, Novaya Zemlya, West 
Greenland, and Davis Straits. If. Elemingii, Busk, from Jan 
Mayen and West Greenland. M. armifera from the Gulf of 
St. Lawrence. IL trifolium , S, Wood, from Jan Mayen, [if, 
corn ig era, Busk, from Bear Island (Nordgaard)J\ 

19. Cbibbilina punctata (Hassail). (PL 8. fig. 22.) 

Rwfampora punctata, Smitt, “Krit. Port.” 1867, p. 4, pi. xxiv. figs. 4-7. 

The species brought hack by the Jackson-Harmsworth 
Expedition is no doubt the species figured by Smitt, but it seems 
exceedingly doubtful if this is the same as the British species, 
and therefore I only refer to Smitt; and not having had the 
opportunity of examining many specimens of O. punctata I hesi¬ 
tate to give a new specific or varietal name, especially as the 
Franz-Josef Land specimens are very fragmentary and not 
sufficient for thorough examination. 

The difference consists in the very wide ovicell, which is often 
almost concealed; and although Hincks speaks of the ovicell being 
subject to considerable variation, the difference between this very 
wide ovicell and the rather narrow ovicell of the ordinary British 
form is so very great, that until the links have been carefully 
studied w T e may doubt the identity. 

It is mentioned as occurring off Jan Mayen, but as Lorenz 
does not give any particulars we cannot judge which form he had 
before him. 

This species is of considerable interest from the fact that it 
occurs of the same size and with the same characters on a specimen 
of Horn era lichenoides , Pont., said to be from lat. 74 c S. and 
long, 172° E., 380 lath., and to have been dredged by Sir John 
Boss in his Antarctic expedition. Mr. Busk mentions and bad 
named the Horner a and also a piece of Escharoides Sarsii, Smitt, 
from the same dredge; but the Oribrilm a punctata, Hass,, had not 
been determined or mentioned when Mr. Kirkpatrick kindly 
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allowed me to examine the specimens in the British. Museum 
collections. 

Mr. Busk, however, in the Journal of this Society (vol. xv. 
p. 237), when describing Arctic JEsckaroides Sarsii, Sm. 3 says it 
was collected in the Antarctic by the 4 Erebus* and 4 Terror, 5 44 and 
was accompanied in the same collection by two other Arctic 
species.” That a single haul so far south—in fact the farthest 
south from which any Bryozoa have been found—should furnish 
three of the commonest Arctic species, two of which have prob¬ 
ably not been found outside the Arctic regions, seems so strange 
that we must pause and consider if there is no possibility of a 
mistake. This would he stronger proof of bipolarity of species 
than has yet been brought forward, and as much as the most 
ardent believers in the theory could expect. 

Unless the present Antarctic expeditions should bring back 
some of these species, we shall be justified in thinking that there 
has been some change of label or exchange of box. As Sir John 
Boss had been in the Arctic regions, there is the possibility of 
this exchange having occurred on board the ship, or it may have 
happened subsequently in Mr. Busk’s hands. 

There are several specimens of mites in the JEscharoides , and 
although the probability was so great that their origin was 
London, I asked my friend Mr. A. D. Michael if they could 
throw any light upon whether the Bryozoa came from the Arctic 
or Antarctic. He informed me that the specimens were immature 
GlycifJiagus domesticus , de Geer, which is cosmopolitan, and 
therefore it does not help to settle the point. Mr. Michael 
informs me that this species had been found by the Jaekson- 
Harmsworth expedition on the rocks some distance from the 
station, and that a drawing had been made of it at the time. 
Often specimens of Bryozoa are so full of diatoms that a question 
of doubtful origin could be settled by an examination of sections, 
but unfortunately there do not seem to be either foraminifera 
or diatoms to give us the geographical origin. 

The occurrence of this CribriUna identical with the Arctic 
form is of more importance than that of either JEL. lichenoides or 
J£. Sarsii , being more highly differentiated, or at least having more 
distinctive characters. 

- Log* Bobus Bay (Smitt) ; littoral, Norway (Smitt); Guilmaren, 
7-10 fathoms. 

Jackson-Harmsworth Exp,:. Lat. 77° 55* N., long. 53° 10 r E., 
130 fathoms. 
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20. Crtbrilina annulata (. Fab .). (PL 8. fig. 21.) 

Bound the distal border there are, in the specimen from 
Franz- Josef Land, calcareous processes in place of the spines. 

Loc* Spitzbergen, Jan Mayen, Kara Sea (Levinsen), Finland, 
New Brunswick, Gulf of St. Lawrence, Labrador, Scandinavia^ 
.British Isles, Denmark, 

Jacks on-Harmsworth Exp.: off glacier between Cape Flora 
and Cape Gertrude, about 30 fathoms. 

I have already shown the geographical distribution of JPlustra * 
and Membranipora f, and we now seem to be sufficiently well 
acquainted with Cribrilina to give a similar list for this genus. 


Arctic.. C. annulata J, Fab., punctata, Gray, nitido - 

'punctata, Sm., scutulata , Busk (P Cribrilina ). 

British .. annulata, punctata, radiata, And., eigku- 

laris, Johust., Gattyje, Busk. 


Mediterranean. radiata, figularis, Gattyje, Balzaci, And., 
setosa, Waters. 

North Atlantic, punctata, radiata, Balzaci, setosa. 

South Atlantic. badiata, monocebos, Busk, latimarginata , 
Busk. 

South African.* labiosa, Busk. 

Australasian ... badiata, monocebos, Philomela, B., acantho - 
ceros , MacG., setirostris , MacG., speciosa , 
Hincks, tulmlifera , jEL, clitkridata , Waters. 

South Indian badiata, philomela var. adnata , Busk. 

Ocean. 


North Pacific... monocebos, hippocrepis, , JLindk^furcata, II, 
South Pacific... monocebos. 

Japan...... Philomela, Busk, reniformis , Ortmann, 


21. SCHIZOPORELLA CRUSTACEA ( SmiU ), (PL 8. figs. 11-13.) 
Myriozmim crustaceum , Smitt, “ Krit. Fort.” 1867, p, 18, pi, X xv, 
figs. 88-91; Ridley, Ann. Mag. Nat. Hist. ser. 5, vol. vii, p. 448; Riden- 
kap, Bry. Ost-Spitzbergen, Zool. Jahrb. vol. x. p. 622. 

Leiescham Crustacea , Levinsen, “Bry. f. Kara-Havet,” Dijmphna 
Togtets zool.-bot. Udbytte, 1886, p. 317 (13). 

Schizoporella Crustacea , Lorenz, Bry. von Jan Mayen, p, 87 pi vii 

fig. 2. ___** 

* Journ. Roy. Micr. Soc. 1896, p. 286. 
t Jonrn. Linn. Soc., Zool. vol. xxvi. p. 664. 

| Species printed in small capitals occur from a second region. 
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Lepralia plana, Dawson, Polyzoa of the Gulf of St. Lawrence, Hep. 
Canadian Geol. Sixty. 1858, p. 256. 

Myriozoum planum , Hincks, Ann. Mag. Nat. Hist, ser, 6, vol. is. 

157. y 

Myriozoum is the genus of Donati of which the type is If, 
truncation, and it, together with M. coarctum and subgracUe and 
the genus Hcmoellia , has very long pore-tubes, and the centre of 
the zoarium of the erect species has a spongy structure. Schizo - 
porella Crustacea has longer pores than most of the Bryozoa, and 
they open diagonally, causing the open ornamentation; hut the 
value of a character like this is difficult to estimate, as it is only 
one of degree, short pores occurring in a great part of the 
Chilostomata. The shape of the aperture corresponds with that 
of Myriozoum coarctum and M, subgracUe . 

I do not consider this species the same as S, incisa , M.-Ed.; 
and therefore probably the fossil determined by NTeviani as 
S. Crustacea should be placed elsewhere. The description of 
L. plana , Dawson, was too insufficient to justify the adoption of 
that name. 

There are 15 tentacles. 

Log, Greenland, 14-35 fath. {Bush) ; Spitzbergen, 10-80 fathu 
(.Ridenkap ); Kara Sea, 30-85 fath,; Kola; Jan Mayen, 15-180 
metres (Lorenz); Gulf of St. Lawrence; lat, 79° 55' NT., long. 
51° O' E, (Ridley); Einland. 

Jackson-Harmsworth Exp.: off Elmwood, 18 fath.; Gunther 
Sound, 10 fath. 

22. Schizoporella Harmsworthii, nom. nov. (PL 9. 
figs. 10-12.) 

JSschara Legmtilii, Aud., forma prototypa } Smitt, u Krit. Fort/ 5 1867,, 
pp. 10 & 81, pi xxiv. figs. 47, 48. 

Schizoporella cincia, Hincks, van, Hincks, Ann. Mag. Nat. Hist. ser. 6, 
vol. ix, p. 154, pi. viii. fig. 2. 

The imperforate area immediately below the oral aperture is. 
often depressed, giving a characteristic appearance to the zooecium; 
in other cases it is raised and carries an avicularium. The pit-s¬ 
on the surface are very deep and are perforated at the bottom. 

The suboral glands of this species are very interesting, as they 
arise from the upper part of the tentacular sheath, and the gland 
is attached to the sheath for some little distance. The glandular- 
cells are distinctly nucleated, and the interior of the gland 
contains a nearly homogeneous mass which does not stain. Erom 

MOT. JOUBJF.—ZOOLOGY, VOL. XXVIII, ' 5 
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this 1 think we may conclude that the suboral and avicularian 
glands are homologous. In this species, as well as in those 
alluded to in the subsequent part of this paper, it appears 
that the gland is emptied close by the wall of the tentacular 
sheath when the polypide is extruded; and we have seen that 
the avicularian gland of Lepralia foliacea Ell. & Sol., is attached 
in a somewhat similar manner to the sheath of the avicularium. 
The contents of the avicularian glands of Porella acutirosfris , 
Smitt, are also a homogeneous mass; and we can scarcely doubt 
any longer that these glands are excretory organs. 

Kirchenpauer has given the nam e Lepralia Smittii to Mscharella 
Legentilii, forma prototypa of Smitt, but as Smitt figures 
distinct forms under his prototype* the name cannot be retained. 
Possibly Smitt had Leprctlia borealis , "Waters, before him as well 
as the present form. 

Log . St. Lawrence (H.); Spitzbergen (8m,); Greenland (8m,). 

Ja-ckson-Harms'worth Exp.: Lat. 77° 55' JST., long. 53° 16' E., 136 
fath.; off glacier between Cape Flora and Cape Gertrude, about 
36 fath. 

23. ScHIZOPORELLA ELMWOODOS, Sp. HOY. (PL 9. figs. 1 & 13.) 

A dry specimen encrusting a piece of basalt from off Elmwood, 
18 fathoms, seems to be new. 

The zooecia are broadly ovate, considerably raised, and distinctly 
separated, with the surface finely granular, and with pores 
scattered over the surface. The aperture is close to the distal 
edge, and has a distinct sinus. The operculum is granular, and 
instead of having two muscular dots, as in most Schizoporellce , 
has a muscular ridge some distance from the border, and must 
perhaps ultimately be put in a separate division of the Schizo- 
porellce on that account. The ovicell is much raised, very broad 
and granularand is not closed by the operculum. In a few 
zocncia there is a triangular avicularium on one side lower than 
the aperture. There are sometimes irregular elevations on the 
two sides of the zooecia. 

Besides the Bchizoporellm brought back by this Expedition, 
S. Candida, Stimpson; 8. linearis , Hass.; & biaperia, Mich. ; 
8* sinnosa, B.; 8, Umbata , Lorenz; 8. sty lifer a , Levinsen; 
8. auriculatd , Hass., are said to have been found in the Arctic 
regions. 

* Waters, “ Observations on Gland-like Bodies in the Bryozoa.” Linn. Soc. 
Joura.,.Zool. vol. xxiv. p. 272. 
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Myriozoum. 

Whether this genus should be retained is very questionable., 
but for the present it is more convenient to keep the name for 
M. coarciuMy Sars, and M. siibgrcicile , d’Orb., remembering that 
in descriptive papers we may often have to use generic divisions 
'which we are aware may ultimately he altered. 

The genus was created by Donati with iff. truncatum , Pall., as 
the type, and it has been based to a large extent upon the 
zoarial shape of growth ; and the definitions given, by Donati, 
Sars (leiescJictrd), d’Orbigny. and Smitt would not justify its 
retention. The aperture of JT. truncatum is nearly round, while 
those of 31. coarctum and subgracile are schizoporellidan, with a 
well-marked sinus. 

There is, however, one character which may be of great 
classificatory value, and that is the long tubes, which I have 
called pore-tubes, from the surface to the interior, and from one 
zocBcium to another, causing the spongy structure of the zoarium. 
These tubes have a disk near the junction with the zocecium ; and 
in the middle of the axial tubes, which are often very long, there 
are similar disks (PL 9. fig. 6 d; fig. 7 d). The shell-structure is 
terminated by a membrane (fig. 8 b) perforated by these pores; 
but over this, as in the greater part of the Chilostomatous 
Bryozoa, there is another fairly thick and somewhat chitinous 
membrane (fig. 7 a) continuously covering the zoarium. The 
-cell-contents of the tubes attach themselves to this by delicate 
threads (fig. 8); and thus by this connection there may be an 
interchange between the sea-water and the contents of the tubes, 
which again are in indirect communication with the contents of the 
zooecia. Although in other genera these tubes are not developed 
to the same length, the structure is very similar. 

In figures 6, 7 (PL 9), drawn to explain these tubes, the way in 
which the diaphragm is folded when the polypi.de is retracted is 
also shown. This folding, which at first 1 called an opercular fold, 
occurs in a similar position in most of the Chilostomata, but the 
appearance of this diaphragm varies much in different species*- 
and at different times. It is attached to the tentacular sheath, 
and is, as described by jSTitsche a strong sphincter which' can 
completely close the tentacular sheath-cavity. The - central 

* ISTitsche,Ueb. Anat. u, Entw. von Flustra m&mbmmeea ” Zeits. f. wiss. 
Zool. vol. xxi. p. 17. 
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opening seems to be a eMtinous ring in Lepralia sincera , Sm. r 
from wMcli there are rays of muscular tissue, and there are 
concentric rings, also no doubt contractile. 

Pergens speaks of tbe tentacular sheath having four close- 
able openings: (!) the opercular opening, (2) Nitsche’s diaphragm, 
(3) oral opening, (4) anal opening; but this seems to me more 
complicated than is the ease, and though the diaphragm may in. 
some eases he a little distance from the external opening, yet 
it seems enough to speak of the opening through the diaphragm 
and the anal opening ; and I cannot follow Pergens in considering 
that any opening has been found from the tentacle-sheath into- 
the body-cavity. 

Mp'iozoum ovum , Smitt, will be StieJioporina or Fedora ; and 
M. marionemis^ Busk, is the only species determined as Myriozoum 
from the Southern hemisphere. 

24. Myriozoum coarctum (Bars ). (PL 9. figs, 2, 3.) 

Cellepora coarcta, M. Bars, Nyt Mag. f. Nature. vol. vi. p. 148 (28),. 
1850? 

Leieschara eoarcia, M. Sars, Beskr, N. Poly. 1862. p. 155 (17). 

For synonyms of Smitt, Busk, Hincks, Lorenz, see Miss Jelly’s 
Catalogue. 

Myriozoum coaretum , Bidenkap, Bryozoen von Ost-Spitzbergen, Zool. 
Jahrb. vol. x. p. 621; Hennig, CEfvers. *af K. Vetenak.-Ak. Fork, 1896,. 
p. 857. 

This species does not appear to have been figured, saving the 
section given by Smitt. The semicircular avicularia are placed 
in a row between the zooecia and vary considerably in size, so 
that the avicularian aperture maybe as large as the oral aperture. 
There are 16 tentacles, as in 3£. mbyracile, d’Orb., while in 
M. fruncaiim, Pall., there are about 26 or 27 tentacles. Pergens 
speaks of 33, but I have not seen so many, and sections he sent 
me correspond with those I made from material brought back 
from Naples. One of the pieces is about two inches long, and 
has clearly been broken off a much larger one. The branches 
anastomose at an angle of about 60 degrees and more, and some 
branches grow out nearly at right angles from the main branches. 

Loo, Spitzbergen, 19-80 fath. (Smitt), 40-95 fath. (J Bidenkap) • 
.Kola, Norway; Jan Mayen, 140-400 metres (Lorenz); Davis 

* “ Untersucb. an Seebryozoen,” Zool. Anzeiger, 1889, p. 4. 
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•Straits, 100 fath. (. Hincks ); Murchison Sound, 45 fath. ( Hemiig ); 
Finland F (Sars). 

Jackson-Harms worth Expedition: about 40 and 50 miles off 
Cape Mary Harms worth, 234 fathoms* 

25. Mteiozoum scbobacile, d'Orb. (Pi. 9. iigs. 4-8.) 
Mynozoum subyracUe , d’Orb. Pal. Franp. vol. v. p. 622 ; Smitt, Krit. 

Fort.” 1867, pp. IS & 119; Hincks, Ann. Mag. Nat. Hist. ser. 4, vol. xix. 
p. 106; D’Urban, Ann. Mag. Nat. Hist. ser. 5, vol. vi. p. 274; Ridley, 
Ann. Mag. Nat. Hist. ser. 5, vol. vii. p. 448; Waters, Journ. Roy, Micr. 
Soc. vol. ii. p. 390, pi. xv. fig. 5; Bidenkap, Bry. von Ost-Spitzbergen 
jZool. Jahrb. vol. x.p. 622. 

Myriozoum pulchntm, Ortmann, Die Japanische Bryozoen-fauna, Arch, 
f. Naturgescli. 1889, p. 53, pi. iv. fig. 8. 

In the Franz-Josef Land specimens the subcircular avicularium 
is usually slightly above the oral aperture to one side, and 
placed diagonally. In the Japanese specimen in my collection 
the avicularium, though slightly lower, is similarly placed, hut it 
is only found to a few zoceeia. 

There are 16 tentacles, as in M. coarctum , Sars; and the two 
species are very similar, though it seems that they should be 
separated on account of the difference in size and position of the 
avicularium. We cannot be absolutely sure which of the two 
species Sars and other writers previous to Smitt had before them. 

Some of d’Orbigny’s specimens from Newfoundland in the 
Musee d’Hist. Nat. belong to this species, but I bad not time, 
when in Paris, to examine whether any of the specimens might 
be 31 . coarctum . 

Loc, Spitsbergen, 19-80 fatb. (Smitt), 55-65 fath. ( Bidenko.p) ; 
Kara Sea, Greenland, Barents Sea, Murman Sea (D 1 Urban) ; 
Davis Straits, 100 fath. (Hincks); Franklin Pierce Bay (Busk) ; 
Newfoundland (IOrb,); lat. 75° 86' N., long. 57 c & E. (Haren- 
zeller) ; Japan. 

Jackson-Harmsworth Exp. : off Elmwood, S.W. 1-J- mile, 26 
fath.: off glacier between Cape Flora and Cape Gertrude, about 
30 fath.; Cape Gertrude, 80 fath.; nr. Wilczek Land, 127 fath.; 
off Cape Mary Harms worth, 53-98 fath. 

26. Hippothoa expaxsa, Dawson . (PL 8, fig. 19.) 

Hippoihoa expanse, Hincks, Brit. Mar. Polyzoa, p. 291, pi. i. fig. 1, which 

see for synonyms. 

The ovieelligerous zoceeia are usually shorter than the others. 
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and the aperture lias the lower edge nearly straight, so that the- 
operculum is similar to that of the ovicelligerous zocecia of 
Hippothoa hyalina , L. All the specimens from Elmwood were' 
dry, and there was no material for cutting sections. The JET. di~ 
mricata has the aperture of the ovicelligerous and ordinary 
zocecia similar, both haying a broad sinus. 

Loc, Gulf of St. Lawrence, Labrador, Maine, Queen Char" 
lotte Islands ; Greenland, 57 fath.; Shetland, 100 fath. 

Jackson-Harmsworth Exp.: off Elmwood, 18 fath. 

27 . Hippothoa htalika, L . (PL 8. figs. 16-18.) 

Mollia hyalina, forma Jiyalina, Smitt, a Krit. Fort.” 1867, p. 16, pi. xxw 
tigs. 84,85. Compare list of synonyms in Hincks’s Brit. Mar. Poly. p. *271, 
and Miss Jelly’s Catalogue. 

Norman * considers this should be placed in the genus Celle- 
porella of Gray, and states that it was the only species in the 
genus as described by Gray, and that therefore the genus Dia- 
zeuxia of Jullien is merely a synonym. It would be unfortunate 
if the laws of priority obliged us to put the latter under Celle- 
porella , as it has been used in another sense by both Hincks and 
Norman. 

However, the reasons for separating Dlazeuxia from Schizo- 
porella are based upon the reproductive characters mentioned 
by Jullien. The female zocecia carrying the ovicell are usually 
very short, and according to Jullien possess no polypide. I have,, 
however, some specimens in which these zocecia are about the 
same size as the others. There are also very minute zocecial cells 
with very small opercula (fig. 16), wdhieb Jullien says are male 
zocecia without polypides; and these may occur on the front 
of an ordinary zooecium, as in specimens from California, or 
there may be one at each side of the aperture, or they may occur 
scattered between other zocecia. 

Hippothoa has usually short ovicelligerous zocecia ,* and if we 
are to attach most weight to the reproductive organs, then there 
seems little doubt that the right place for this species is Hippothoa .. 
The shape of the aperture of the ordinary zocecia is similar 
throughout the genus. Jullien considers that larval peculiarities 
and other characters justify this being placed in a family Dior 
zeuxidm^ and probably family distinction may have to be made. 
The small specimens available have not been sufficient for cutting 
satisfactory sections. 

* Ann. & Mag. Hat. Hist. ser. 6, vol. xiii. p. 129. 
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Barrels shows that the larva, although of the “ Escharinar' 
type, differs from others, and is in fact simpler, resembling rather 
closely that of his Mollia granifera {Microporella impressa. And.). 
It has four pairs of oculiform points, and apparently from his 
figures two single ones; that is to say, these pigment-cells are 
more numerous than is usually the case. There is no ciliated 
crown. 

In the Franz-Josef Land specimens there are Id tentacles; 
hut Jullien and Hineks mention 12 tentacles. 

Foe. Cosmopolitan. In the Arctic regions—Spitsbergen, 
Greenland, Jan Mayen, Kara Sea, Barents Sea, Scandinavia. It 
also occurs in South America, Australia, and the Kerguelen 
region. 

Jackson-Harmsworth Exp. : Gunther Sound, 10 fath.; off 
Cape Mary Harms worth, 53-93 fath., 7/8/97, with ova and 
ovicells. 

28. Pseudoflustra palmata {Ears). (PL 8. figs. 7-9.) 

Eschar a palmata, Sars, Forh. i Vidensk, Selsk. 1863, p. 146 (8). 

Escharella palmata , Smitt, u Frit. Fort.” 1867, pp. 10 & 77, pi. xxiv, 
figs. 42-46; Whiteaves, Bep. on Gulf of St. Lawrence, 1874, p. 12 ? 
Levinseu, Bry. fra Kara-Havet, Dij inphna-Togtets zool.-hot. Udb. p. 318 
(14), pi. xxvii. fig. 3 ; Lorenz, Bry. von Jan Mayen, p. 91; Marenzeller, 
Denks. K. Akad, Wissensch. Wien, vol. xxxv. p. 388. 

Flustra solida, Stimpson, Mar. Inv. Grand Manan, 1853, Smithsonian 
Cont. p. 19, fig. 12; Hineks, Ann. & Mag. Nat. Hist. ser. vol. vi. p. 282, 
pi. xv, figs. 2, 3, and ser. 6, vol. ix. p. 149, pi. viii. fig. 1. 

Eschara solida Yergelius, Niederl. Arch, f. Zool., Suppl. B. p. 15 # 
figs. 2, 3. 

Fseudofiustra solida , Bidenkap, Bry. von Ost-Spitzbeigen, Zool. Jahrb. 
vol. x. p. 618. 

It is difficult to know where this should be placed. Eschara 
has been discarded, Escharella of Smitt is not the same as 
Escharella of d’Orbigny, and Smitt’s Escharella corresponds now 
for the greater part with Emiitia (Hineks). The name Eseudo- 
j flustra is unfortunate/ the foliaeeous growth having suggested 
Eh sir a ; but the entirely different aperture, the characters of 
avieularium and ovieell, besides the rosette-plates near the basal 
wall, all suggest the removal from Flustra, and the relationship is 
in the direction of Lepralia . The genus Cyclieopora, Hineks, has a 
nearly round aperture, though the operculum has the low r er edge 
more or less straight, in some respects resembling the operculum 
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of Membmnipora ; but the genus is described as without avicu- 
laria, though we have often seen that it is dangerous to make the 
absence of avicularia a generic character: in fact negative cha¬ 
racters are not often to be relied upon. At present there 
does not seem sufficient reason for placing the palmata of Sars 
under Cyelicopora , and therefore the name given by Bidenkap is 
retained. Stimpaon may have had this species before him ; but as 
the description appears quite insufficient for recognition, and 
might almost as well be applied to some other species, it seems 
only right to retain the name given by Sars, as he clearly 
described it. 

The form which Hincks described (loo. eit . pi. viii. fig. 1) with a 
distinct sinus in the aperture, and with semicircular avicularia, 
can hardly remain with this species. 

There are two large rosette-plates near the basal wall and 
several (6-8) on the lateral wall. I have not found any oral 
or avicularian glands. There are IS tentacles. A specimen from 
iat. 77° 55' 1ST., long. 58° 20' E., has the peristome raised at the 
side, but this does not occur in any of the other specimens. 

The zoaria, according to Vigelius, may be uni- or bilaminate, 
but I have only seen them bilaminate. 

Log. Spitzbergen (Smitt 3f Biden .), Greenland, Kola ($»&.), 
Barents Sea (Hincks), Matotsehkin Sehaar (8m. if’ Stuxb.), Kara 
Sea, Jan Mayen (Lorenz); lat. 79° 18' 1ST., long. 63° 21’ E. s 
*230 met. (Mar en-z oiler ); Norway (Nor cl petard); St. Lawrence 
(Hincks) ; New* Brunswick (Stimpson). 

Jackson-Harmsworth Exp.: off glacier between Cape Flora 
and Cape Gertrude, 80 lath. ; off Cape Gertrude, 80 fath .; 
lat. 77° 55' N., long. 53° 20' E., and long. 53° 16' E., 130 fath. 

29. Leprama sikcera (Smitt). (PL 8. fig. 2.) 

Discopora smeera , Smitt, u Krit. Fort.” 1867, p. 28, pi. xxvii. tigs. 178- 
180. 

Lepralia smeera , Hincks, Ann. Mag. Nat. Hist. ser. 4, vol. xix. p. 102 ? 
pi. xi. fig. 2 ; Lorenz, Bry. von Jan Mayen, p. 88; Hen nig, (Efvers. 
Vetensk-Ak Forh. 1896, p. 357. 

Discopora reticularis , Yan Beneden, Kecherckes sur les Bry. de la Mer 
du Nord, Bull. Acad. Boy. Belg. vol. xvi. p. 652, pi. ii. figs. 15-18. 

Hemeschara smeera , Busk, Journ. Linn. Soc., Zool. vol. xv. p. 237. 

Mmromlla smeera , Nordgaard, Bergens Mus. Aarbog, 1894-5, p. 29, 
pi. i. fig. 6; Bidenkap, Bry. von Ost-Spitzbergen, Zool. Jahrb. vol. x» 
p. 625. 
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There are 22 tentacles and two distal rosette-plates. I am 
finable to find any oral glands, and do not see any ovaria or 
testes in the sections prepared. 

The aperture and operculum vary somewhat from typical 
Lepralia; but there does not seem sufficient reason for removing 
it from Lepralia at present. 

Loc. Spitsbergen, 19-60 fathoms ( Smitt ); Greenland (Hennig) ; 
Kara Sea; Jan Mayen, 160-270 metres (Lorenz)) Finland, 
Davis Straits (Hinchs) : Baffin’s Bay, 175 fath., Franklin- 
Pierce Bay, Smith’s Sound, 13 fath. (Bush) ; Inglefield Gulf, 
25 fath., and Northumberland Island, 20 fath. (N/W\ Greenland) 
(Hennig ). 

Jacks on-Harms worth Exp.: off Cape Mary Harms worth, 53- 
93 fathoms. 

30. Lepbalia bobealis, sp. nov. (PL 8 . figs. 4-6.) 

Zocecia encrusting, rhombic, very distinctly separated by 

divisional lines, row of pores round the border, surface granular; 
median suboral avicularium with small round mandible, large 
raised ovicell with numerous pores: fairly thick operculum 
nearly straight on the lower edge ; oral aperture subcircular, with 
a small lateral denticle on each side, four lateral rosette-plates 
near the basal wall. There ai*e IS tentacles and two oral glands, 
but there do not appear to be any avieularian glands. 

This in many respects resembles some of Smitt’s figures of 
Escharella Legentilii var. prototypa, but.no doubt Smitt- placed 
several distinct species under Legentilii. This differs from 
Smittia reticulata, MacG., in the shape of the operculum, and in 
having no central denticle (lyrula). The mandible has a large 
median lucida, and two large clear spots, and is somewhat of the 
Porella-bype. The avieularian chamber extends to each border. 

Loc* Lat. 77° 55 s NL, long. 53° 16' E. ? 130 fathoms. 

31. Lepbalia cbuenta, Norm. 

Lepralia omenta , Norman, Ann. Mag. Nat. Hist. ser. 3, vol. xiii. 1864, 
p. 7 (88). ^ '. _ _.. 

JDiscopora amenta , Smitt, (Efvers. Vetensk.-Ak. Fork, 1871, p. .1127, 
pi. xxi., and 1878, p. 23. 

8cMzoporella omenta, Hineks, Brit. Mar. Polyzoa, p. 270, pi. xxx, 
fig 5; id. Ann. Mag. Nat. Hist. ser. 5, vol. vii. p. 449, pi, xxi. fig. 4; 
id. ibid. ser. 5, vol. xiii. p. 211; id. ibid. ser. 6, vol. ix. p. 153, pi. viii. 
fig, 5; Ridley, Ann. Mag. Nat. Hist.'ser. 5, vol. vii, p. 449, ph xxi. fig. 4. 
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Mucroneila omenta, Nordgaard, Bergens Mus. Aarbog, 1894-5, p. SO. 

Porina ciliata , forma Smitt, u Krit. Fort; 7 18fi7 ? pp» 6 & 58 r 
pi. xxiv. fig. 17. 

Mucroneila spinulifera , Hincks, Ann. Mag. Nat. Hist. ser. 6 , voL iiu 
p. 431, pi. xxi. fig. 3. 

Monoporella spinulifera , Hincks, Ann. Mag. Nat. Hist. ser. 6, toL ix.. 
p. 152. 

The dry specimens on Balanus, from off Elmwood, are reddish. 
Mack with fairly large zocecia irregularly undulated, and more 
nearly resemble Smiths than any of the other figures ; and 
Hincks may be right in considering that the AT. spinulifera is- 
the species described by Smitt, and that it is not the same as the 
Lepralia cruenta of Norman. The peristomial opening in the 
older zocecia is snbtriangular, hawing a kind of sinus, and re¬ 
sembles in appearance that of Bscharoides Sarsii , Sin., and may 
easily have been taken for adnate E. Sarsii. The younger zocecia 
show the straight proximal edge to the aperture. The oral 
aperture in older zocecia is very much depressed, and is not 
visible from the front; and when Hincks and Eidley speak of a 
sinus they could only have seen the peristomial opening. The- 
operculum has a straight low r er edge, and is fairly characteristic 
Lepralian (woodcut, p. 78, fig. 1). There is a row of pores 
round the border. The ovicell has been figured by Smitt in 
a paper apparently overlooked by Hincks when writing his 
‘ Brit. Marine Polyzoa,’ but to which he has subsequently re¬ 
ferred. In the Elmwood specimens the ovicells show the front 
zocecial wall extending over the lower corners of the ovicell, 
which is but little raised. 

Hincks placed this species under Mucroneila , on account of 
the small projection below the aperture, which is not constant, 
and is sometimes entirely wanting. In a subsequent paper he 
said perhaps it ought to go to Monoporella , and when Lepralia 
and its allies have been thoroughly worked up a group may 
be separated off as Monoporella , though it is doubtful whether 
there will be any reason for removing cruenta from Lepralia as 
we now understand it. This is, however, one of the numerous 
instances which shows that Mucroneila ought to be dropped. 

Log . Greenland, Spitzbergen, East and West (Sm.) ; Finland, 
Matotschkin Schaar; St. Lawrence (Hinclcs) ; Franz-Josef' 
Land, lat. 79° 55' N., long. 51° O' E. {Ridley) ; Hammerfest 
{. Nbrdgaard ). British seas.. 

Jackson-Harmsworth Exp.: off Elmwood, 18 fathoms. 
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32. Lepralia hippoptjs, Smitt . (PI. 8. fig. 20.) 

Lepralia hippopus, Smitt, i( Krit. Fort.” 1867, pp. 20 & 127, pi. xxvL 
figs. 99-105; Hincks, Brit. Mar. Polyzoa, p. 309, pi. xxxiii. figs. 8, 9. 

This is common on pieces o£ basalt from off Elmwood, at a 
depth of 18 fathoms. There are but very few avicularia, and it 
is often only .after careful search that two or three are found on. 
a large colony. The specimens entirely correspond with the- 
description given by Hincks of the specimen from off North* 
nmberland. The operculum does not close the ovicell. There is 
a Lepralia allied to this in the Southern hemisphere which has 
been named by MaeGillivray ScMzoporella pulckerrma . Ik 
pulcJierrima has a row of large pores round the border, and a 
semicircular avicularium at each side of the aperture, and the* 
operculum, which is truly Lepralioid. is shorter than that of 
L, hippopus . The latter species is very similar to the Lepralia 
mcisa, Busk, from Inaccessible Island ( Challenger ). 

Loc. Spitzbergen, Greenland, and Finland (Sm.) ; Gulf of 
St. Lawrence ( Dawson , and in my coll.). Coast of Northumber¬ 
land. 

Jackson-Karmsworth Exp.: off Elmwood, 18 fathoms. 

33. Lepralia porifera {Smitt). (PL 8. figs. 14,15.) 

LJscharella porifera , forma typica, Smitt, (Efvers. Vetensk.-Ak. Fork 

1867, p. 9, pi. xxiv. figs. 30-32. 

Lepralia porifera, Hincks, Ann. Mag. Nat. Hist. ser. 4, vol. xix. p, 102- 
pi. x. figs. 1, 2 (1877). 

P Smittia Landsborovii, var. porifera , Hincks, Brit. Mar. Polyzoa, 
p. 343, pi. xxxvi. fig. 1 (non Ann. Mag. Nat. Hist. ser. 6, vol. i. p. 225, 
pi. xiv. fig. 2). 

Smittia porifera , Lorenz, Bry. Jan Mayen, p. 92; Nordgaard, Syst. 
fort, over de i Norge, hidt. observ. Art. af Mar. Polyz., Bergens Mus. 
Aarbog, 1894-5, No. ii. p. 26, pi. ii. fig. 1. 

The central denticle is wanting, as has been already mentioned 
by Hincks and others, and in this respect it differs from Smittia: 
also the operculum is fairly thick, and of the Lepralia- type, on 
which account it is placed under Lepralia . 

Loc. Spitzbergen and Greenland {Sm .'); Norway (Wordy.) ; 
Davis Straits (Hincks), given as Iceland in mistake ; Jan Mayen,. 
(Lorenz). S. Devonshire ? 

J ack son-IIar ms worth Exp.: Lat. 7.7° 55' N., long. 53° 16 f E. y 
130 fath. 

Besides the species already mentioned, Lepralia mega$toma y B. y 
and L. vitrea, Lorenz, are mentioned as Arctic species. 
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POEELLA. 

The genus Porella is very well represented in the Arctic, 
and therefore some comparisons have been made with Porella 
from various localities, and the opereula and mandibles of some 
species not occurring in the present collection, as P. cervieornis, 
M.-Edw.. P. Icevis, Mem., P. rostrate ?, Hindis, P. lorea , Alder, 
have been figured. As the result of these examinations, two 
groups have been made, though it is felt probable that the second 
may be ultimately separated from Porella. 

The typical Porella may be adnate or erect, and has below or 
within the aperture an avicularium with a semicircular mandible, 
and this mandible has well-marked thickenings forming diagonal 
bars as mentioned by Busk *. 

The operculum is nearly straight on the proximal edge, with 
the comers cut off, and a muscular ridge on each side a little 
distance from the border. The ovicells are always or usually 
imperforate. In the group there is not usually any lyrula 
.(denticle), though in P. concinna , Busk, and P. minute z, Koran, 
it can he found. Perhaps with more material the synonyms 
will be more reduced than I have been able to do in this paper. 

The second, group has a very wide avieularian chamber, in 
which there is a pair of large glands. Where there has been 
suitable material these glands have been found. The operculum 
has muscular ridges farther from the edge than in the first 
group, and the mandibles have no marked cross-bars, but a 
lucida in the middle. The mandibles are usually semicircular, 
but in P. acutirostris they are triangular. 

In this group are P. saecata , Busk, P. perpusilla f. Busk 
{elegantula, d’Orb.); inflata, sp. nov. : P. acutirostris , Smitt, 
and apparently Porella marsupium, MacGr.; perhaps Lepralia 
foliacea , E. & S,, and P. margaritifera , Quoy & Gaim. 

In P. restrain,, Hincks, and P. malleolus , Bracks, the 
inaudible spreads out at the distal end, and this seems to be the 
ease in some other Australian species, and occurs also iu 
P . niiidissima , H. ; but as P. rostrata has a distinct denticle, 
perhaps it should be put under Smittia. We may here remark 
that although the well-marked diagonal bars to the mandible are a 
noticeable character, yet the structure is not confined to Porella^ 

* Zook Chall. Exp. pt. xxx. p. 147. 
t P„ pcrpmilla, Busk, from Newfoundland, has a denticle. 
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and in some allies the bars are represented by lines, as in one or 
two species of Bmiitici and Cellepora ; and in the mandible of 
SchizoporeMa aurieulata, Hass., the markings seem to indicate 
the same structure. 

Besides the species referred to, P. struma , Norman, is men¬ 
tioned from Barents Sea and Finland; and P. patens, Smitfc,. 
from Spitzbergen. 

84. Porella coycikka, Busk. (PL 11, figs. 9, 10.) 

From lat. 77° 55' N., long. 58 16' E., there is a small specimen 
of the typical eoncinna with pores round the edge, and the 
peristome raised slightly at each side of the aperture. This also 
occurs off Elmwood, and there is one specimen of the variety 
fig. 18 of Hincks, Brit. Mar. Polyzoa, also from off Elmwood. 

Loe. Greenland, Spitzhergen, Finland, Jan Mayen; lat, 
79° 55' 1ST., long. 51° O' E. {Ridley); Gulf of St. Lawrence. 
British Columbia (IP) ; Japan (Ortmann). British seas. 

Jackson-Harmsworth Exp.: off Elmwood, 18 fathoms ; lat. 
77° 55' N., long. 58° 16' E., 180 fath.; off Cape Mary Harms- 
worth, 53-93 fath., and 50 miles off do., 234 fathoms. 

85. Porella compress a (Sow.). (PI. 11. figs. 3, 4, 5.) 

MUlepora compresses Sowerby, Brit. Miscell. i. (1806), p. 83, pi. xll 

Eschara cervieornis , Busk, Brit. Mus. Cat p. 92, pi. cix, fig. 7, pi. cxix. 

fig. 1. 

Eschara cervieornis , forma Eschara ?, Smitt, u Krit. Fort.” 1867, pp. 23 
& 149, pi xxvi. fig. 138,139. 

Porella compresses, Hincks, Brit. Mar. Polyzoa, p. 380, pi. xlv. figs. 4- 
7, and woodcut; Lorenz, Bryozoen von Jan Mayen, p. 90; Bidenkap, 
Zool. Jahrb. vol. x. p. 627. 

There has been great confusion between this species and the 
Arctic Cellepora inerassata , Sin., and also between these and the 
Mediterranean Porella cervieornis , M.-Ed.; and even Busk, in his- 
List of Polyzoa collected by Captain H. W. Feilden in the 
North Polar Expedition, gives as Cellepora cervicomiSi Busk, a 
form which is probably. C. inerassata , Sra. Miss Jelly in her 
Catalogue gives , Busk’s species .under both C. inerassata and 
P. eompressa , and it seems hopeless to attempt to reduce the 
synonyms to order. Between Porella eompressa 'and' 01 sureu - 
laris it is rather a question of names, as the two, although some¬ 
times similar in appearance, are quite distinct in the minute 
characters. ■ On the other hand, P. eompressa and P. cervieornis 
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from tlie Mediterranean are closely allied, but the brandies of 
P. compressa are much the broader, and in the British specimens 
there are several layers of zooeeia in the older parts. In the 
Arctic specimens the branches are compressed, and about 4 mil¬ 
limetres broad, which is about the same size as those of P. saccata 
and MscJiaroides Sarsii. In P. cervicornis there is a bifid 
denticle on the bar of the avicularium. There are also 
differences between the mandibles of Porella cervicornis, M. Ed., 
and those of P. compressa , which, though not very great, would 
alone indicate the probability of these being two distinct species. 

The Franz-Jo set* Land specimens have 18 tentacles, and oral 
glands, but no avicularian glands were seen. There are two 
distal, and four lateral rosette-plates. 

Zoe. Spifczbergen, Greenland, Jan Mayen ( Lorenz ), FTovaya 
Zemlya, 80-00 fathoms ; Kara Sea (Smitt) ; Einland ; Norway ; 
Bohns Bay ; British seas and north eoasfc of France. 

Jackson-Harmsworth Exp.: of? Cape Mary Harmsworth, 53- 
93 fathoms. 


86. PoEELLA GLACIATA, Sp. HOV. (Figs. 2, 8.) 
fZschara cervicorms, forma Leprcilia 9 Sxnitt, “Edit. Fort.’* 1867, 
pp. 28 & 149, pi. xxvi figs. 186,137. 

A specimen “ of? the glacier between Cape Flora and Cape 
Gertrude” is in most respects like P. inflate t, sp. nov., but the 
entirely different operculum and mandible show that they are 
•quite distinct (see woodcut, figs. 2 & 3). The operculum is very 
brGad, and has a very muscular ridge, and the mandible corre¬ 
sponds with that of a Porella sent to me as P. propin qua, Sm. 
(Pi 11. fig. 15). 



There is a row of pores by the border with ridges between the 
pores as in P. acutirostris, 8m. (Pl. 10. fig, 10). 

The surface of the zooeeia and of the globular ovicells is 
granular, the peristome is raised at the side, the avicularian 
chamber is wide and distinct with the mandible within the peri¬ 
stome, but on the top of a more or less tubular projection. 
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This may be tlie Eschar a propinqua, Sxnitt (pars), but his 
figures 131, 132, 134 can hardly represent the same species as 
figs. 126-128. 

Jackson-Harmsworth Exp.: off glacier between Cape Flora 
and Cape Gertrude, about 30 fathoms. 

37. Porella plana, Hincks, (PL 11. figs 11-13.) 

Borella Skenei , Ell. & Sol., form plana ^ Hincks, Ann. Mag. A at. Hist, 
ser. 6, vol. i. p. 221, pi. xiv. fig. 6 (1888). 

Borella concinna , granular var., Hincks, Ann. Mag. Nat. Hist. ser. 6, 
vol. ix. p. 158, pL viii. fig. 6 (1892). 

The zoarium is bilaminate, foliaceous, though in one small 
specimen from lat. 77° 55' IN., long. 53° 20' E., 130 fath., there 
is only the creeping portion from which the colony arises. 
Hincks does not say whether his granular variety of P. concinna 
is foliaceous or encrusting. The shape of the zooeeium and also 
of the secondary orifice is subject to great variation, and numerous 
round avicularia are scattered over the surface. In the younger 
zooeeia there is an aviculariuin at the proximal edge of the 
aperture, and usually one on each side, more or less raised and 
turning inwards, with a few avicularia, on the surface of the 
zooeeium. In older zooeeia these avicularia are within the 
aperture and there may he more than three; the surface is finely 
granular with large pores round the border of the zooeeium; the 
ovicells, which are also finely granular, are in some cases almost 
entirely concealed, in others are raised and globular. 

There are about 20 tentacles, avicularian glands, and also oral 
glands. 

I cannot agree in considering this a variety of P. Skenei , and 
think it is entitled to specific distinction, though no doubt 
closely allied to P. concinna, Busk. 

Loc. Gulf of St. Lawrence, Trinity Bay, 96 fath* {Hincks)* 

Jackson-Iiarmsworth Exp.: Lat. 77° 55' 1ST., long. 53° 20' E., 
130 fath., and also lat. 77° 55' N.» long. 53° 16' E., 130 fath. 

38. Porella Skenei, var. proboscxdea, Hincks . (PL 11, 

tigs. 17, IS.) 

Borella proboscidea, Hincks, Ann. Mag. Nat. Hist. ser. 6, vol i. p. 223, 
pi xiv. fig, 4; Nordgaard, Bergers Mus. Aarbog, 1894-5, p. .25, pi, i. fig. 4. 

? Eschar a verrucosa , Srnitt ? u Krit. Fort.” 1887, pp. 22 & 142, pL xxvi. 
fig. 135. 

From off Cape Mary Harmsworth there are some specimens 
growing adnate upon Gellejpora incrasmta and Scrupocellaria 
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scdbra ; but only in one or two specimens are the lateral avicu!aria< 
found, and then only to some of the zoceeia. The suboral 
avicularium is much raised, the rostrum being continued beyond 
the avicularium; there are a row of pores round the border of 
the zoceeiuin, and the ovicell is wide and not punctured. There 
are many points of resemblance to P. concinna , Busk. 

Zoc. Gulf of St. Lawrence, Orphan Bay, and off Cape 
Bezier, 38 fatli. (_ET.). If this is Smith’s species then also Spitz - 
bergen, Novara Zemlva and Kola; Finland and North Gape 
(Worck/aard). 

Jackson-Harms'worth Exp.: off Cape Mary Harms worth, 
53-93 fathoms. 

39. Poeella Sic exe i, ML Sf Sol., var. teidens, Kirchenpauer „ 
(PL 11. figs. 6, 7.) 

Cellepom tridens, Kirehenpauer, 0 ntersu chungs-fahrt der Pominerania, 
p. 188, figs, a & b . 

? Eschar a Skenei , var. tridens , Busk, Ann. Mag. Nat. Hist. ser. 2, 
yoL xviii. p. 33, pi. i. fig. 3 (1856). 

Cellepora ramulosa , Manzoni, iS Biy. foss. Ital.” Sitzungsber. K. Akad, 
Wissensch., math.-nat. Cl. yoL Ixi. pt. 1, 1870, p. 12, pi. y. fig. 29, pi. vi. 
fig. 30; Waters (part), Ann. Mag. Nat. Hist. ser. 5, vol. iii. p. 196. 

PalmiceUarui Skenei, var. tridens, Hincks, Brit. Mar. Polyzoa, p. 380 ; 
Waters, Zool. Chalk Exp. pt. Ixxix. p. 36 (vol. xxxi.). 

The Porella Skenei group does not furnish sharp lines by 
which the ordinary rather stout P. Skenei, E. <fc S., can be 
readily distinguished from the less stout form with flattened 
branches known as Porella lorea , Alder, which is somewhat 
stouter than the present cylindrical form with oral avicularia, 
usually on well-marked cylindrical processes ; the number of these 
processes in the specimens examined is usually 3, but Kirch- 
enpauer says I are frequent. The Porella elegans , Alder, is 
still more delicate, but so far has only been found where a stouter 
form also occurs. 

Smitfc united Porella lorea (Alder) and Porella elegans (Alder) 
under Bucopora Skenei ; and it is doubtful whether they will 
permanently be separated, though at present it may be advisable 
to indicate in which form the growth has taken place, and it 
must be remembered that the operculum is much wider and 
shorter in P. lorea , Alder, so that perhaps on this account it 
should be separated. P. bieornis „ Busk, of the Crag is also 
closely allied, but it has not been proved to be the same as the 
©reef species. 
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The operculum of P. Skenei is longer in proportion to the width 
than in most of the typical Porella such as P. Items , Mem. The 
mandibles have the characteristic diagonal bars and a raised line 
below. 

Loc* Of this variety. Bukenfjord ( Kirchenpaiier ); off Nova 
Beotia {Waters) ; Naples and Capri (Waters) ; Norway. [Spitz- 
bergen, PforclgJ] 

Jaekson-Har ms worth Exp.; Lat. 77° oo N., long. 53° 20' E,, 
130 fathoms. 

Other varieties are stated to have been found in Norway, 
Finland, Spitzbergen, Kara Sea, Jan Mayen, Greenland, 
Shetland, &e«, and the coast of France. 

40. Porella saccata, Busk. (PL 10 . figs. 8-12. 14-17.) 

Eschara saccata , Busk, Ann. Mag. Nat. Hist. ser. 2, vol. xviii. p. 33, 
pi. i. fig. o. 

Eschara elegantula, Smitt, “ Krit. Fort.” 1867, pp. 24 & 154, pi. xxvL 
figs. 140-146; Busk, Zool. ‘ Challenger ’ Exp., pt. xxx. p. 141, pi. xx. 
fig. 6 ; id. Journ. Linn. Soc., Zool. vol. xv. p. 235. 

Porella elegantula , Levinsen, Bry. fra Kara-Havet, p. 318 (14); Hineks, 
Ann. Mag. Nat. Hist. ser. 6 , vol. i. p. 222, pi. xv. fig. 5; Bidenkap, Zool. 
Jahrb. vol. x. p. 627. 

Lepralia elegantula, Lorenz, Bry. von Jan Mayen, p. 89. 

For other synonyms see Miss Jelly’s Catalogue. 

As it seemed doubtful whether the Eschara elegantula of 
Smitt is the same as the E. elegantula * of d’Orbigny, I stayed 
in Paris, en route, in order to examine the specimen described by 
d’Orbigny, and that I found is what Busk has since described as 
Porella p erp usi l la. 

It should not be overlooked that the specimen with which 
Smitt made the comparison was, according to Smitt, marked 

Eschara fascial isP ' The specimen from which no doubt 
d’Orbigny’s description was taken is not so marked, so that I do 
not gather what Smitt examined. 

D’Orbigny’s original specimen No. 13622 of Eschara elegan- 
£wZ«from Newfoundland, now in the Musee d’Histoire Naturelle 
in Paris, is composed of cylindrical branches between one and 
two millimetres in diameter, with the ordinary avieularia much 
smaller than in the more common P. saccata , but the mandibles 
of both are similar (compare PI. 10. figs. 11, 12, 13). In the 
Paris specimen already alluded to the avieularia are sometimes 
* Eschara elegantula, d’Orbigny, Pal. Fran 9 . vol. y. p. 102. 

Lira. JOTJRSr,—ZOOLOGY, TOL. XXVIII. 6 
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gigantically developed, to which d’Orbigny referred when be 
wrote “ pourvus lateralement de cellules plus grandes formant 
line partie dentee ” (PL 10 . fig. 19). These gigantic avicularia 
hare mot been found in P. saccafa, B. A sketch of the colony 
(which I should call a memorandum sketch) to give an idea of the 
growth is reproduced, but this is not an exact drawing (PL 11. 
fig. 1). D’Orbigny’s species either must stand for the cylindrical 
form, or, not having been recognized, becomes P. perpusilla , B., 
being of course closely allied to P. saccafa, B.; but there seems 
sufficient reason for separation. Unfortunately Busk’s figures 
and descriptions of P. saccafa are far from satisfactory. 

Another specimen marked in pencil “ 18622 Terre Neuve, 
Eschar a elegantula ” is probably a mistake, and was not so 
marked by d’Orbigny. 

Fischer unites E. pavonina, d’Orb., with Forella elegantula , 
d’Orb.jbut the specimen 18621 from the He de Be is flabelliform 
(fig. 2, PL 11), with avicularian chambers smaller than those in 
P. saccafa, and also has the ovicells imperforate and not much 
raised. 

The Arctic specimens of P. saccafa which I have examined 
start from a broad base, and the colonies grew to 8-4 indies in 
height, with compressed branches about 4 millimetres broad ; the 
branches often gradually curve round, so that they are not all 
in one plane as described by Busk in his ‘Challenger’ specimens. 
On the front of the zoceeium, near the proximal end, there are 
two pores which open into the avicularian chamber (fig. 14, 
PL 10). These are shown by Smitt in his figure 148, which 
seems to be from a worn specimen. The pores are not always 
seen when the zooecium is covered by the exterior membrane, but 
in specimens boiled in caustic potash and in sections these pores 
can be made out, and they can also be distinguished in d’Orbigny’s 
specimen of P. elegantula from Newfoundland, and readily in the 
Challenger’ specimens. 

Sections show that there are very large oral glands which are 
placed nearer the basal (neural) wall than are the tentacles, that 
is they are underneath the tentacles, which is not a usual position 
for the glands. The cells forming these glands often have large 
vacuoles, and the contents of the glands are the same homogeneous 
unstainable material which we have seen in other glands. No 
avicularian glands were found. Specimens from near Wilczek 
Land, collected 16th or 17th July, 1897, have well-developed 
ovaria and testes. 
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There are 16 to 17 tentacles, and one lateral and two distal 
rosette-plates. 

Loe. Spitzbergen,30-65 fath.; Greenland; Finland, 30-60 fath.; 
Kara Sea, 46-75 fath. ( Levinsen ); Jan Mayen, 140-180 metres 
{Lorenz); Barents Sea {H .); Novaya Zemlya; Labrador ; Baffin's 
Bay; off Nova Scotia, 51 fath. ( Challenger ); Murchison Sound* 
45 fath. (. Kennig ). 

Jackson-II arms worth Exp.: off glacier between Cape Ger¬ 
trude and Cape Flora, about 30 fath.; off Northumberland 
Island ; “ off L, S. H.,” about 15 fath.; near Wilczek Land, 
127 fath. 

41. Porella actjtirostris, Smitt. (PI. 10. figs. 1-5.) 

Porella acutii'ostris, Smitt, a Krit. Fort.” 1867, p. 21, pi. xxvi. figs. 106- 

108; Lorenz, Bryozoen von Jan Mayen, p. 90 (8) ,* Hincks, Ann. Mag. 
Nat. Hist. ser. 6 , vol. iii. p. 429, pi. xxi. fig. 5. 

Porella major, Hincks, Ann. Mag. Nat. Hist. ser. 5, vol. xiii. p. 51 (25), 
pi. Iv. fig. 5. 

Specimens from off Northumberland Island, about 15 fath., 
have the surface of the zocecium and of the ovicell granulated. 
The shell when mounted in balsam is very transparent, so that 
the contents of the avicularian chamber can be readily examined, 
and the pair of large avicularian glands are seen to extend across 
a great part of the chamber. This tumid avicularian chamber 
spreads quite across the zocecium and contracts at each side. 
These glands are similar to those of Lepralia margaritifera, Quoy 
& Gaim., and Lepralia foliacea , E. & S., though somewhat 
larger, and, judging from the shape of the avicularian chamber of 
Pu inflata, sp. nov., it also doubtless has large glands. The wall 
of the gland is formed of a layer of nucleated cells, and the 
contents of the glands are a yellowish homogeneous substance 
which does not stain. There are 17 tentacles. 

Log. Spitzbergen, 16-40 fath.; Greenland (Sm .); Jan Mayen, 
20-180 metres ; St. Lawrence (JL); Cumshewa and Houston- 
Stewart Channel (Queen Charlotte Islands) (JET.), 

Jaekson-Harms worth Exp.: ofi* Northumberland Island, about 
15 fath. 

42. Porella estflata, norm nov. (PL 10. figs. 6, 7.) 

Porella Imvis , Smitt, pars (non Flem.), “ Krit. Fort” 1867, p. 21, 

pi xxvi. figs. 112-114, and probably 109-119. 

In the Hemescham stage from “ between Cape Flora and 

6 * 
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Cape Gertrude, 80 fathoms,” the zocecia are hexagonal, granu¬ 
lated, having a raised avicularian chamber extending across the 
zooecium, with the avicularian opening somewhat raised and just 
within the oral aperture, but directed upwards and with a small 
round mandible* The inaudible has a central lucid a, but has no 
diagonal bars as in P. Icevis from Shetland (PL 11* fig. 14). 
Through the semitransparent walls of the avicularian chamber 
no avicularian glands can be seen, though no doubt, from the 
shape of the chamber, they occur at some seasons at any rate. 
The peristome is raised at each side, but is not continuous round 
the edge of the aperture. The ovicell is globular, narrow, much 
raised, with the granulations more distinct than overjfche surface 
of the zooecium. 

The P. Icevis, var. subcompressa, Busk, may be related to P. Icevis 
of Fleming, but differs considerably from the Arctic P. in flat a. 
The var. subcompressa is given by Kirkpatrick as found off Port 
Phillip, Australia. Although Smith placed some adnate specimens 
from various localities under P. Icevis , forma lepralia, he does not 
seem in any way to have shown that there was any identity with 
the erect P. Icevis, Flem., and further seems to have placed two 
or three species together as P. Icevis . 

Loc. Spitzbergen, 20-80 fath. (Sm.); Bobus Sea; Norway; 
Finland. 

Jacks on-Harms worth Exp.: between Cape Flora and Cape 
Gertrude, 30 fath. 

43. Porella ? obesa, sp. I 10 V. (PL 12. figs. 22-24.) 

A specimen from off Elmwood, encrusting a Balanus-aheTL, has a 
thick shell with finely granulated surface, and pores round the 
border which can only be seen in the younger zooecia. The 
avicularian chamber is wide, extending to the edge of the zooecium, 
but the outline can only be seen in the younger zooecia; in the 
same way the ovicell is raised in the younger zooecia, but in the 
older ones is quite depressed; and the operculum does not close 
the aperture of the ovicell. There are pore-chambers, 6-8 in all. 
The lower edge of the operculum makes a large curve, indicating 
that there is a broad sinus to the oral aperture, and there are 
two muscular dots a short distance from the border of the 
operculum. The characters of the operculum would suggest that 
the species should be placed under Sckizoporella , and near what 
we may call the JS. biaperta group. The small avicularian 
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mandible also lias not the cross thickenings characteristic of 
typical Forella , but has a central lueida. There is, however, a 
small group, left for the present doubtfully under Forella , 
though probably a genus will have to be made for it when it is 
fully worked up* In this- group the avieularian chamber is very 
broad, and in the species which have been studied contains a pair 
of large avieularian glands. The opereula, instead of the long 
muscular ridges of typical Forella , has muscular dots which may 
be a little elongate. The mandibles have no cross bars, but have 
a central lucida. The group at present consists of F* saccata , 
Busk, jP. acufirostris , 8m., P. obesa , sp. nov., P. infiata , sp. nov., 
and probably P. ( Lepralia ) margaritifera , Quoy & G., and 
P. marsupium , MacG. 

44. Escearoides Sarsii, /SWtftf. (PI. 11. figs. 21-28.) 

Eschar oides Sarsii\ Smitt, " Krit. Fort.’’ 1887, pp. 24 & 158, pi. xxvi. 
figs. 147-154. 

I do not think that either Eschara grandipora of Blainville or 
E, lobata of Lamarck are synonyms. 

Smitt gives the avicularium as triangular, and on this ground 
it is separated from E. rosacea , Busk ; but in the specimens now 
examined, and also in a specimen from the Gulf of St. Lawrence, 
the mandible is rounded at the distal end, though Hincks speaks 
of the pointed mandible. Looking down on the avicularium, it 
may appear triangular, but none of the mandibles that I have 
been able to examine, either in my own collection or in the 
British Museum, including the one described by Eidley from. 
Franz-Josef Land and the c Challenger 1 specimens, have I seen 
a triangular mandible or one that could be called “acute.” 
With these very small avicularia a mistake is easily made unless 
the mandible is prepared out. The mandibles are not sym¬ 
metrical and the amount of irregularity varies, as also the size ; 
but in the Chilostomata the avicularia generally are subject to 
considerable variation in size, whereas as a rule the opereula are 
in a species all of one size, often in a specimen all the opereula 
seem to correspond in size most exactly* 

The operculum is thin, transparent, membranous, with a 
thickened bar across. 

The ovieell is but little raised, and sometimes there is an 
elongate area in front. The small avicularium occurs within the 
peristoinial aperture. 

Some branching pieces of K Sarsii , Sul, and Forella compre&sa* 
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Sow., from the same locality are undistinguishable from the shape 
of the colony; and when dealing with the earlier descriptions, 
where the form of growth was considered the most important 
character, it is impossible to judge which species is referred to* 
It is also said to occur encrusting shells and stones. 

There are 16 tentacles. There are small oral glands which 
seem to be attached to the sheath. The contents of the pore- 
tubes at a slight distance from the external surface of the zooecium 
are large elongate cells, with a central nucleus, but near the 
surface the cells are smaller. 

A figure of the operculum (fig. 25) and mandible (fig. 24) of 
j Escharoides rosacea , Busk, from Loch Tyne is given for com¬ 
parison. The operculum of rosacea has a thin muscular ridge at 
each side and the lower edge of the operculum is nearly straight. 
The mandible is semicircular, and has a small median lucida aud 
a thinner part at each side, both opercula and mandible being of 
the Porella type. The mandible in rosacea is however lateral 
instead of being median. 

1 have referred at some length under Cribrilina punctata , Hass, 
(p. 62), to the three species of common Arctic Bryozoa said to 
have been found in the Antarctic by Hooker, in the ‘Erebus 5 
and 4 Terror/ and have suggested the probability of an error in 
labelling having occurred. 

The mandibles of the ‘Erebus 5 and ‘Terror 5 specimen are 
characteristic of K Sarsiz, and fall within the range of the Arctic 
specimens examined. 

Log. Spitzbergen, 20-60 fath. ; Greenland ; Finland ($m.) ; 
Kara Sea, 49-65 fath. (Levinsen); Jan Mayen, 160-180 metres 
(encrusting, no avicularia) ; Eranklin Pierce Bay, Smith’s Sound, 
13 fath. (JBusJc ); Gulf of St. Lawrence ( Hinclcs ); Northumber¬ 
land Maud (. Kennig ); off Franz-Josef Land, lat. 79° 55' N., 
long. 51° 0' E. (Ridley). According to Hooker and Busk, lat. 
74° O' S., long. 172° 0' E., 330 fath. 

Jackson-Harmsworth Exp.: off glacier between Cape Flora 
and Cape Gertrude, about 30 fath.; off Cape Mary Harmsworth, 
53-93 fath. 

45. Pobiua ttjbulosa, Norman. 

JLepralia iubulosa, Norman, Hep. Brit. Assoc. 1868, p. 308. 

Anarthropora monodon, forma minnscula, Smitt, Krit. Fort.” 1867, 
pp. 7 & 65, pi. xxiv. figs. 20 & 22. 

■ For other synonyms see Miss Jelly’s Catalogue. 

The suboral pore enters the peristome above the operculum. 
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The oral aperture has a small tooth on each side, forming a 
Scbizoporellidan aperture. 

Log, Spitzbergen, 30-50 fath.; Barents Sea (I)'Urban) ; Jan 
Mayen, 15-180 metres; Davis Straits, 100 lath. (II.); Gulf of 
St. Lawrence (U.); Shetland and Wick. 

Jackson-Harmsworth Exp.: oil Elmwood § mile, 18 fath.; 
Gunther Sound, 10 fath.; nr. Wiiezek Land, 127 fath. 

46. Microporella spatulifera {Sr,lift). (Pl. 12. fig. 6 .) 

Lepralia spatulifera , Smitt, ££ Krit. Fort.” 1867, pp. 20 & 124, pl. xxvi. 

figs. 94-98; Lorenz, “ Oest. Polarstation Jan Mayen,” p. 89. 

There is one specimen from near "Wiiezek Land, and I have one 
in my collection from the Gulf of St. Lawrence, sent to me by 
Canon Norman, and in both cases there is in many zoceeia below 
the club-shaped process a tubular pore or perhaps avicularium, 
and it would seem that the species should be removed from 
Lepralia to Microporella . The shape of the aperture is that of 
Microporella , and not of Lor in a. The zoceeia and the oviceils 
are punctate, with one pair of stout spines and one pair of thinner 
ones above the oral aperture, and one or two small oval avicuiaria 
at the side of the aperture. The operculum is thin and does not 
show the subtriangular shape of the aperture, the distal end is 
round and the sides are nearly straight, Tne ovieellisnot much 
raised, iu fact sometimes not at all. The wide club-shaped process 
is articulated. 

The specimen was so loaded with grains of sand, that it was 
hopeless to attempt to cut sections. 

Hincks in his papers on the St. Lawrence Bryozoi does not 
mention this species. 

Log. Spitzbergen (Sm.) ; Finland (Sm.); Jan Mayen, 100 - 
180 metres ( Lorenz) ; Gulf of St. Lawrence (A, W. TV. coll,), 

Jackson-Harms worth Exped.: nr. Wiiezek Land, 127 fathoms, 
on shell. 

47. ? Smxttea Jackscxkxi, nom. nov. (Pl. 12. fig. IS.) 

Mueronella coccinea } Bidenkap, Bry. von Ost-Spitzbergen, Zoo!. Jahrb, 

vol. x. p. 624, pl. xxv. figs. 5, 6 . 

"Wherever it may ultimately be placed, it seems advisable tbit 
this Arctic form should be recorded either as a species or variety. 
In some points it differs decidedly from the British and 
Mediterranean Mueronella coccmea , Abild.; but it is waste of time 
trying to decide what Abildgaard meant, in consequence of his 
meagre description and figures. 
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As pointed out by Bidenkap, there are 4 oral spines, whereas 
in the British and Mediterranean M. coccinea there are usually 6 , 
though in a beautiful specimen of the tesselated variety from 
Etretat there are only 4. I have been unable to find any lyrula 
(central denticle); there is a sinus in the much raised secondary 
aperture, and internal thickenings on both sides of the sinus. 
There are about 8 pore-chambers to each zooecium, and 20-21 
tentacles. The ovicell is smaller than in the Naples M. coccinea , 
hut the shape of the zooecia and avieularia is similar, and the 
surface is coarsely granulated. Growing on Diastopora intri¬ 
car ia there are the primary and the second zooecium of a Smittia , 
which no doubt is the S . Jacksonii . The primary has 13 spines, 
and the second zooecium with themucro much raised has 8 spines. 
The Naples and British coccinea has 12-13 spines to the primary 
zooecium. In the sections cut no glands are recognized. 

This in many respects is similar to Smittia prmtans, Hincks, 
from Australia, especially in the shape of the peristomial sinus 
(see my figure, Ann. Mag. Nat. Hist. ser. 6 , vol. iv. pi. iii. fig. 7). 

Loc . Spitzbergen. 

Jackson-Harmsworth Exp.: Lat. 77° 55' N., long. 55°25' E., 
115 fath.; lat. 77° 55' N., long. 53° 20 ' E., 130 fath. 

48. Smittia tetspinosa, var. lamellosa ( Smitt ). (PL 12. 
figs. 19-21.) 

Escharella Jacotmi, forma lamellosa, Smitt, “ Krit. Fort.” 1867, pp. 11 
& 86 , pi. xxiv. figs, 58-57. 

Lepralia Jeffreysii , Norman, Proc. Boy, Soc. vol. clxxiii, p. 208. 

Lepralia trispmosa, Johnst., var., Hincks, Ann. Mag. Nat. Hist. ser. 4, 
vol. xix. p. 100, pi. xi. fig. 1 . 

Smittia trispmosa, var. arborea, Levinsen, Bry. fra Kara-Havet, p. 320 
(16), pi. xxvii. figs. 7, 8. 

This form should at present he kept distinct, whether we call 
it $. lamellosa , or only a variety. In the Arctic region it seems 
usually to form erect tubular zoaria. The zooecia are nearly fiat 
and the secondary aperture is not raised, the aperture having a 
quadrate appearance. The avieularia are triangular, and are 
directed upwards, usually by the side of the aperture. The 
ovieells have sometimes a few large perforations as in $. trispin osa. 
There are 17 tentacles and about 14 lateral rosette-plates. There 
are oral glands; and in the section cut it looks as though there 
were two pairs, one close up to the diaphragm and one connected 
with the tentacular sheath lower down. 

Loc, Spitzbergen (Smitt); Greenland, 100 fath. (. Norman Sf 
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Hennig) ; Kara Sea ( Levinsen ); Davis Straits, 100 fafcli. 
(■ Hincks ); Dogger Bank {Hincks) ; Reykjavik Harbour, 15-20 
lath, {Wallich). 

Jackson-Harmsworth Exp.: Lat. 77° 55' 1ST., long, 58° 16 ? E., 
180 fath. 

Lorenz mentions 8. trispinosa , Johnst., from Jan Mayen, 
160-180 metres. 

49. Smittia Peachu, Johnston . 

2 )&sc 0 £>ora coccmea, forma Peachii , Smitt, (( Krit. Fort.’’ pp. 26 & 170, 
pi. xxvii. fig. 164; & fig. 167 (as ventricosa). 

From off Elmwood there are specimens of what may be called 
very typical 8. Peachii , Johnst. There are six spines, the sur¬ 
face is granular, and the inuero is distinct. The determination, 
or rather separation, of 8 . Peachii , Johnst., 8. ventricosa , Hass., and 
8. variolosa , Johnst., is always a great difficulty, although I have 
typical specimens of all three. Hincks says that Lorenz has 
united 8 . Peachii and 8 . ventricosa . This does not seem to have 
been done by Lorenz, though it has been indicated by others. 
The genus Mucronella is based upon the presence of a macro ; 
but various authors place Discopora emucronata , Sm. } with 
8. Peachii , showing the artificiality of the distinction based upon 
the presence of a macro. 

Loc. Various Arctic localities; Kola, Jan Mayen, Gulf of 
St. Lawrence {Dawson). Abundant on the British, French, 
Danish, and Scandinavian coasts, and is given by Pergens from 
the Mediterranean. Specimens in my collection from Capri are 
the var. octodentata , Hincks. 

Jackson-Harms worth Exp.: off Elmwood, on basalt and on 
Balanus, 18 fath, 

50. Smittia ventricosa {Hass.), var. (PI. 12. fig. 17.) 

Mucronella ventricosa, Hincks, Brit. Mar. Polyzoa, p. 863, pl.l. figs. 6 - 8 . 

From off the glacier between Cape Flora and Cape Gertrude 

there is a Smittia which I think must be considered as a variety 
of 8. ventricosa, Hass. It is growing on Horner a, and the shape 
of the large, finely granulated zooeeia is variable, often being 
elongate. The border at the upper part of the aperture is raised, 
sometimes forming a kind of cap, and near the distal border there 
are four spines ; whereas in S. Peachii there are usually six and 
in S* ventricosa four or six, but in both cases the spines are 
usually lower down. The mucro is not'very wide.. There are 
18 tentacles. I must however confess to never feeling sure in 
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the determination of $. Peachii and 8. ventricosa, and do not 
know of any characters by which they can be satisfactorily 
distinguished. 

An examination of the specimen from Franz-Josef Land which 
[Ridley called Mucronella ventricosa var. connectens , shows the 
pore-chambers distinctly, and these Ridley termed fenestrae, but 
they do not furnish any ground for separation as a variety. 

The 8. ventricosa has been found from various Arctic localities, 
and is common from the British and French coasts, and Manzoni 
records it from the Mediterranean. 

51. Smittia Laxdsborqyix, Johnst var. (PI. 12. fig. 7.) 

There is a small encrusting specimen from off Elmwood, 

IS fathoms, which seeems to be a variety of 8. Landsborovii. 
Above the distal border of the oral aperture there is a projecting 
hood to most zocecia, and in the ovicelligerous zooeeia this is 
attached to and extends below the ovicelh The surface of the 
zooecium is punctured with large pores. 

There has been much confusion concerning 8. Landsborovii , 
especially in the Arctic regions, as no doubt several distinct 
species were alluded to by Smitt under hisEscharella Landsborovii, 
and in Busk’s British Museum catalogue a mistake was made 
between 8. reticulata , MacGr., and 8 . Landsborovii. 

The type occurs off the British seas, in the Mediterranean, 
Australis, Flew Zealand; and Ortmann gives it as from Japan. 

Smittia reticulata , MacGr., 8. ret iculo-pun data, Hi neks, 8 . 
frispinosa , Johnst., 8 . rigid a, Lorenz, 8 . abyssicola , Form., have 
been mentioned from x4rciic localities. 

52. ? Phxlactella labiata {Smitt). (PL 12. figs. 3 & 4.) 

IHseopora coccinea, forma labiata , Smitt, u Krit. Port.” 1867, pp. 27 & 

■175, pi. xxvii, fig. 176. 

Discopora labiata, Smitt, op. cit. 1878, p. 23. 

Mucronella labiata , Levinsen, Bry. Kara-Havet, p. 323; Bidenkap, 
Brv. von Ost-Spitzbergen, p. 610. 

Phylactdla grandis, Hi neks, Ann. Mag. Nat. Hist. ser. 5, vol. vi, p. 280, 
pi. xv. figs. 4, 5. 

Although probably Pliylactella , which is so largely based upon 
peristomial characters, will not be found to be a satisfactory 
genus as now understood, it has seemed better to leaveP. labiata 
here rather than place it under Smittia. 

The peristome in front is much raised and entire, but behind 
it is not raised, and there there are four long spines. There is a 
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row of small pores round the zooecium, and the surface of the 
zoGseia and ovicells is finely granulated. The larvae are large 
and are more fully developed within the ovicell than is usual; in 
fact, I have not come upon larvae as largely developed in any 
other species, the corona and cilia being very distinct. A sketch 
(PL 12 . fig. 5) of a free swimming larva of &'chizoporella unicornis, 
Johust., is given for comparison of the size. 

There are 21 tentacles; while in a Mediterranean Phylactella , 
which is probably a variety of collaris , there are 15 tentacles. 
In the aperture there is a wide Jyr'ula. 

Log . Spitzbergen (Sm.) ; Kara Sea (Sm. Sf Zen.), 40-125 fath,; 
Barents Sea, 160 fath. (II.) ; Finland ( Sm .). 

Jackson-Harmsworth Exp.: off glacier between Cape Flora 
and Cape Gertrude, about 30 fath.; lat. 77° 55' N.,long. 55° 25' E., 
115 fath. ; lat. 77° 55' 1ST., long. 55° 20 ' E., and 55° 16 f E., 
180 fath. 

Bhamphostomella. 

Has a very narrow lyrula, and the fact of its presence indicates 
the relationship with Smittia , and probably it must be placed in 
the family Smittiida. The operculum is thin and delicate, as in 
S'mittia, but there is a raised circular ridge reminding us some¬ 
what of the operculum of Membranipom Mans , Hineks. The 
mandibles in some characters approach to those of some Gelleporw , 
as C. pertusa, Smitt. 

53. Bhamphostomella costata, Lorenz . (PL 11 . figs. 26, 27; 
PL 12. figs. 1 , 2 .) 

Cellepora seabra , Smitt, “ Krit. Fort.” 1867, pp. 30 & 181, pi. xxviii. 
figs. 186 & 188. 

PJtamphostomeUa costata, Lorenz, Bry, von Jan Mayen, p. 94, pi. vii. 
fig. 11 (in error 12 in text); Hineks, Ann. Mag. Nat. Hist. ser. 6, vol. iii. 
p. 428, pi. xxi. figs. 6, 7, 8. 

In the Franz-Josef Land specimens, there is a small lyrula, 
which is slightly bifid, and the suboral rostrum sometimes spreads 
out at the top as described by Hineks* The gigantic avieularia 
described by Hineks are very abundant, but the rostral avieularia 
are usually smaller than in my specimen from the Gulf of St. 
Lawrence, while the gigantic avieularia are more recumbent. 
There are no oral spines in the specimens examined. There are 
18 tentacles ; and,the oral glands are well-developed, consisting of 
two parts ; the first, the pendulous part arising from close to the 
diaphragm (figs. 1 , 2 ), shows no distinct structure, though there 
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are indistinct traces of a lobular structure and of large cells ; to 
the base of this is attached the second or globular part, in which 
there are distinct nucleated cells. This division into two separate 
parts is indicated in tbe oral glands of many species, and is very 
distinct in a few, as in LepraUa eliminata , Waters, 

I am very doubtful whether B. costata should be separated 
from j R. scabra , Smitt, and think Lorenz has made more species 
than will stand, but I have not the material for a complete study 
of this Arctic genus. 

Log. G-uif of St. Lawrence (If .); Jan Mayen (Lor.) ; Einland. 

Jackson-Harmsworth Expedition: off Cape Gertrude, 30 
fath.; off Cape Mary Harmsworth, 53-93 fath. 

54. Ehamphostomella plxcata (Smitt). (PI. 11. figs. 28, 29.) 

Cellepora plicata, Smitt, h Krit. Port.” 1867, pp. BO & 184, pi. xxviii. 
figs. 189-191; Hincks, Ann. Mag*. Nat. Hist. ser. 4, vol. xix. p. 106, 
pi. xi. figs. 3, 4. 

Smittia plicata , Hincks, Ann. Mag. Nat. Hist. ser. 5, vol. xiii. p. 52. 

j Rhamphostomella plicata, Lorenz, Bry. von Jan Mayen, p. 94; Hincks, 
Ann. Mag. Nat. Hist. ser. 6 , vol. iii. p. 426. 

? Cellepora bilaminata , Hincks, Ann. Mag. Nat. Hist. ser. 4, vol. xix. 
p. Ill, pi. xi. figs. 6 , 7, 

? Mhamplmtmnella bilaminata f Lorenz, Bry. von Jan Mayen, p. 95, 
pi. vii. fig. 10 . 

It is difficult to decide upon the range of variation in Bliampho - 
stomella , but it seems as if the species plicata must stand, and 
JR. bilaminata appears like a vigorous growth of the same, though 
the absence of spines may be a ground for separation as a variety. 
At first I named a piece from off Cape Mary Harmsworth 
* jR. bilaminata , but afterwards put it under B. plicata. The 
zooecium of 11. plicata is usually nearly smooth, the peristome is 
much raised, forming a triangular peristomial aperture with a 
spine on each side, and a minute lyrula within the aperture. 
There are oral glands close to the tentacular sheath, and there 
are 17 tentacles. 

Log. Spitzbergen, Greenland, and Eiuland (S?n.); Jan Mayen 
(Lorenz) ; Davis Straits (JET.) ; Gulf of St. Lawrence (II.) ; 
Cumshewa, 20 fath. (Queen Charlotte Islands) (if.). 

Jackson-Harms worth Exp.: off glacier between Cape Ger¬ 
trude and Cape Plora, about 30 fath.; near Wilczek Land, 127 
fath.; off Cape Mary Harmsworth, 53-93 fath. 
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Cellepora. 

Prom the genus Cellepora of some years ago, say the time of 
Busk’s British Museum Catalogue, some groups hare been 
separated : first the JEthynchopora, Hineks; then I have * shown 
that others should be removed to Lagenipora of Hineks ; Lorenz 
has made the genus Rhamphostomella for an Arctic group. 
Jullien f created the genus Osthimosia for species having a fairly 
wide sinus in the oral aperture; and later in the same year 5 
MacGillivray divided the Celleporce into holostomatous and 
schizostomous, leaving those with a nearly straight proximal edge 
in the aperture as Cellepora, calling the rest Schismopora . The 
Cellepora of MaeGrillivray is not represented in the Arctic 
regions, and only by one or two species in the Northern hemi¬ 
sphere, while they are abundant in the Southern. As 1 have more 
than once pointed out, it is unfortunate that MaeGrillivray did not 
give a generic name to the holostomatous group, leaving the rest 
as Cellepora to he again reduced as fresh generic characters are 
found. The Cellepora of all the older authors does not remain 
in the genus of MacGillivray, and as the genus Osthimosia was 
earlier than Schismopora, we ought perhaps to accept it, and make 
a genus JSolostomata for the Cellepora of MacGillivray, All the 
Celleporce with nearly orbicular apertures, or with a distinct 
sinus in the aperture, have two muscular dots some distance from 
the border. This is a character which does not occur in the 
genus Lepralia , but is general in Sehizoporella; though until the 
genus Sehizoporella has been thoroughly worked out:, the last 
word cannot be said about the classification of the Celleporidce . 
A few so-called Cellepora have been removed to Forella . Hoping 
to be able before long to revise the family Celleporidce , it has 
seemed better to leave the three species at present under Cellepora , 
though all may have to be ultimately called Osthimosia , Jull. 

55. Cellepora lncrassata, Smitt* (PL 12. figs. 11-14) 

Celleporaria incrassata , Smitt, u Krit, Fort.” 1867, pp. 33 & 198, 
pi. xxviii. figs. 212 , 216. 

Cellepora incrassata , Smitt, op. cit. 1878, No. 3, p. 20; op. cit 1878, 
No, 7, p. 29; Hineks, Ann. Mag. Nat. Hist. ser. 4, vol xix. p. 105; 
Levin sen, Bry. Kara-Havet, p. 324 (20) ; Nordgaard, “ System, fort, over 
de i Norge, hidtil. observ. art. af Mar. Polyzoa,” Bergens Mus. Aarbog, 

* Journ. E. Micr. Soe. 1899, p. 8. 

+ Mission du.Cap Horn, Bryozoaires, p. 64. 

I Zool. of Victoria, decade xyii, p» 241. 
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1894-5, No. 2, p. 33 ; Stuxberg u Faunan pa oeh kring Novaja Semlja," 
Vega-Exp. vol. v. 1887, p. 179; Bidenkap, Zool. Jahrb. vol. x. p. 629. 

Celiepora cervieornis, Busk, Ann. Mag. Nat. Hist. ser. 2, vol. xviii. p. 32, 
pi. i. fig. 1; id. Journ. Linn. Soc., Zool, vol. xv. p. 238 ; Lorenz, Bry. von 
Jan Mayen, p. 95, pi. vii. fig. 12. 

Celleporaria surcularis , Packard, “ List of Labrador Marine Animals/’ 
Canadian Naturalist, vol. viii. p. 410. 

In both the Mediterranean and Arctic region there is a common 
species of solid cylindrical Celiepora composed of several layers, 
branching dichotomously, the ends of which are frequently 
tapering. By the naked eye, species from these two localities 
cannot be distinguished, and in consequence there has been much 
confusion, but they are by no means identical and.the differences 
must be recorded. Tbe Celiepora incrassata , Lamk., is stated by 
Lamarck to be a Mediterranean species, and this is probably what 
I have considered to be the Q. coronopus, S. Woods; and as the 
minute characters enabling it to be distinguished were first given 
by Woods and Busk, I consider that this name should stand for 
the recent Mediterranean form, as Lamarck’s description was 
quite insufficient. Busk, with a meagre description, named the 
Arctic form Celiepora cervieornis , and in his paper in tbe Journal 
of this Society, 1881, considers that it is not the same as the 
Mediterranean C. incrassata , as figured by Marsigli. Un¬ 
fortunately there has been so much confusion between various 
forms that have been called Celiepora cervieornis and Eschar a 
cervieornis , that it would only add to it to retain the name, as 
Busk himself indicated. The Arctic species has been considered 
to be the Celleporaria of Packard, and this probably is the case, 
though he says two or three lines in thickness, and does not give 
the characters which we now' look for. In C, coronopus, W., 
from the Mediterranean there are large vicarious avicularia with 
spatulate mandibles and other avicularia with triangular mandibles 
of varying sizes *. In C. incrassata there are very large vicarious 
spatulate avicularia, and also very large vicarious semicircular 
avicularia, besides the small oral avicularia with semicircular 
mandibles. In C, incrassata there is a small avicularium at each 
side of the oral aperture, whereas in C . coronopus there is a small 
avicularium to one side of the sinus. 

The oviceils of C . incrassata are imperforate with an area in 

* Waters, c ‘ On the Us© of the Avieularian Mandibles in the determination of 
Chilostomatous Bryozoa,” Journ. R. Micr. Soc, ser. 2, vol. v. pi 3d?, figs. 29, 30 
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front, whereas the prominent small ovicells of 0. coronopus from 
the Mediterranean hare a number of large pores over the surface. 

G, incrassata has 17 tentacles. 

In the Southern hemisphere there are two solid cylindrical 
CelleporcB. The C. conica , Busk, which does not differ much from 
G. avieularis , H., has two oral avicularia, the mandibles of which 
are semicircular, whereas in C. avieularis and 0. coronopus they 
are triangular. There are spatulate vicarious avicularia, and 
perforate globular ovicells. The O. cijlindriformis , Busk, has 
perforated ovicells, a large oral avicularium with triangular 
mandible rather to the side of the aperture, and also vicarious 
spatulate avicularia. 

Log. Spitsbergen, 16-160 fath. (Sm.); Greenland (Sm.) ; 
Novaya Zemlya, 30-80 fath. (Sm.) ; Matotschkin Schaar, 30-50 
fath.; Kara Sea (Levinsen) ; Kola, 28-100 fath. (Sm.) ; Jan 
Mayen (Lorenz) ; Einland (Sm.) ; Norway (Nordgaard) ; 
Labrador, Davis Straits (Hi) ; P Newfoundland (d'Orh.). 

Jaekson-Harmsworth Exp.: off glacier between Gape G-ertrude 
and Cape Elora, about 30 fath.; Wilczek Land, 127 fath.; off 
Cape Mary Harms worth, 53-93 fathoms. 

56. Cellefora pumicosa, Bush. (PL 12. figs. 15, 16.) 

Cellepora pumicosa, Busk, Brit. Mus. Cat. p. 86, pi. cx. figs, 5, 6 ; 
Hincks, Brit. Mar. Polyzoa, p. 398, pi. liv. figs. 1-3,* Waters, Ann. Mag. 
Nat. Hist. ser. 5, vol. ill. p. 198. 

As it is extremely doubtful whether C. pumicosa , Linn., is 
referable to this species, it will be best to accept the first reliable 
description and figure, and call it Busk’s species. The genus 
does not seem to be a genus of Pabricius, as it was previously 
employed by Linne. 

The specimens from Praoz-Josef Land have larger zooecia than 
those from the Mediterranean and British seas, the avicularium 
is also larger, as are the opercula and mandibles. The ovicells 
are widely open, imperforate or with one, two, or three large 
pores. It seems almost impossible to find any satisfactory 
characters for separating C. pumicosa , B., C. armata , H., and 
C. ramulosa , L.; but in what I have considered O. pumicosa the 
proximal border of the operculum is the arc of a circle nearly as 
large as that of the distal edge, whereas in G. armata and G, 
ramulosa the distal edge fits into what may be called a wide sinus. 
In all, the oral rostrum may be much longer than is shown in 
any of the figures with which I am acquainted ; and in a specimen 
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sent to me by Joliet, from Eoscoff, as G. r amnios a there is a long 
spinous process beyond the mandible. 

Tins seems to be represented in the Southern hemisphere by 
the Cellepora Eatoniensis of Busk, since described by Jullien as 
OsfJmnosia eveza* JulL 

Log. British seas; Mediterranean. 

Jackson-Harmsworth Exp.: Lat. 77° 55' 1ST., long. 55° 25' E., 
115 fath.; lat. 77° 55' N., long. 53° 16' E., 130 fath.; 50 miles 
N.W. Cape Mary Harms worth, 234 fath. 

57. Cellepqea yentkicosa, Lorenz . (PI. 12. fig. 10.) 

Cellepora ventricosa , Lorenz, Bry. von Jan Mayen, p. 96, pi. vii. 

%M3. 

The zooecia of this species are much larger than those of 
C, incrassata , Smitt, and the two species can be distinguished by 
the naked eye. The operculum is also longer, and the ovicell is 
narrow and imperforate. There are 21 tentacles. In the Cape 
Mary Harmsworth specimens I do not find any yicarious avicu- 
laria, nor does Lorenz mention any. 

Log. Jan Mayen (Lorenz). 

Jackson-Harmsworth Exp. : off Cape Mary Harmsworth, 
53-93 fathoms. 

58. Eetepoea cellulosa (L.). (PL 12. figs. 8, 9.) 

JRetepora cellulosa , Smitt, “ Krit. Fort.” 1867, pp. 85 & 203, pi. xxviii. 

figs. 222-225; Waters, Medit. & New Zealand Eeteporae, Linn. Soe. 
Journ., Zool. vol. xxv. p. 259, pi. vi. figs. 17 & 20, pi. vii. fig. 12 ; 
Bidenkap, Bry. von Ost-Spitzbergen, Zool. Jahrb. vol. x. p. 630. 

Prom off Cape Mary Harmsworth there is a piece about 22 inches 
in diameter spreading out and forming a rather fiat expansion. 
I am unable to find any oral spines, nor did Bidenkap find any 
in his Spitzbergen specimens, whereas they,are readily found in 
the Mediterranean JR. cellulosa . Also the operculum does not 
widen towards the proximal border so much as in the Medi¬ 
terranean specimens. These differences are interesting, but are 
not thought to furnish sufficient ground for separation; and it is 
curious that this species, common in the Arctic and the Medi¬ 
terranean, is not found off the British coasts. 

Loe. Spitzbergen, 19-35 fath., Greenland, Kara Sea, Norway, 
Adriatic, Naples, Capri, Eapallo, Villefranche-sur-Mer. 

Jackson-Harmsworth Exp.; off Cape Mary Harmsworth, 
58-93 fath. 
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59. Retepora elongata, 8mitt. 

Retepora cellulosa , forma noiopachys , var. el on gat a, Smitt, u Krlt. Fort.” 
1867, pp. 36 & 204, pi. xxviii. figs. 226-232. 

Retepora elongata, Levi risen, Bry. fra Kara-Havet, p. 323 (19), 
pi. xxvii. fig. 11; Bidenkap, Bry. von Qst-Spitzbergan, Zool. Jahrb. 
vol. x. p. 629; Waters, Journ. Linn. Soe., Zool. vol. xxv. p. 256, pi. vi. 
figs. 9, 10; Hennig, GEfv. af K. Vetensk.-Ak. Fork. 1896, p. 361. 

Discopora elongata , Smitt, GEfv. af 3L Vetensk.-Ak. Fork. 1878, pp. 25 
& 32. 

Retepora Wallichiana , Hincks, Ann. Mag. Nat. Hist. ser. 4, vol. xix. 
p. 107, pi. xi. figs. 9-13, 1877 : id. op.cit . ser. 5 1 pp. 29 & 42 ; Nordgaard, 
Mar. Polyzoa, Bergens Museums Aarbog, 1894-5, No. 2, p. 31. 

Retepora tenella , Ortmann, Die Japaniscke Bryozoen-fauna, Arch. f. 
Naturgesck. 1890, p. 34, pi. ii. fig. 21. 

There are 15 tentacles, and large oral glands banging down 
from the diaphragm a long way into the zocecium. A specimen 
from off Cape M iry Harmsworth (Aug. 7th) has the ovaria and 
testes well-developed. 

Retepora JBeaniana , King, has been found off Jan Mayen. 

Log. Spitzbergen, 20-80 fath. {8m .); Greenland ; Finland, 
50 fath.; Kara Sea (Zr.); Kola ( 8m .); Novaya Zemlya, 30-50 fath. 
( Sm .); Matotschkin Schaar {8m., Stuxb.) ; Davis Straits {H.) ; 
(xodthaab, 150 fath.; Murchison Sound {Hennig in Hit.) ; Queen 
Charlotte Islands, 15-20 fath. (H.) ; Yaucouver Island (IT.) ; 
Inglefeld Gulf, 25 fath. {Hennig) ; Sagamibai, Japan, 200 fath. 
( Ortmann). 

Jaekson-Harmsworth Exp.: off Cape Mary Harmsworth, 
53-93 fath. 
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. EXPLANATION OF THE PLATES. 

Plate 7. 

Fig. 1. Brcitia frigida, sp. nov., X 12. Off Cape Mary Harmswort.li. 

2. Do. ; natural size. 

3. Do. Dorsal surface showing the distal rosette-plate, through the 

transparent wall, X 25. 

4. Gemellaria loricata (L.); Gimther Sound. This shows the creeping 

zocecia from which the branches arise. X 12. 

5. Brettia minima , sp. nov.; X 12. Off Cape Mary Harmsworth. 

3. Do.; natural size. 

7. Do. Dorsal surface, X 25. 

Figs. 8,9. Scmpocellaria Srnittii (Norman); X 25. 50 miles N.W. Cape Mary 
Harmsworth. 

Fig. 10. Do. Aricularium. with mandible, X S5. 

11. Do. Avicularian opening, X 85, 

12. Scmpocellaria ternata , var. gracilis, Sm.; X 25. Gunther Sound. 

Showing the articulation. In this specimen some zocecia have two 
outer spines, and sometimes the median zocecium is acuminate. 
Lateral avicularia rare. . 

13. Bugula JLarmsworthii , sp. nov.; X 8. Off Cape Mary Harmsworth. 

14. Scmpocellaria scabra (van Ben.); X 25. Off Cape Mary Harmsworth. 

15. Do. Scutum, x 50. 

16. Do. Dorsal surface showing a vibraculum at the bifurcation, and on© 

to a lower zooecium. X 25. 

Plate 8. 

Fig. 1. Bugula Harmmorthii, sp. nov.; x 25. Off Cape Mary Harmsworth. 
2. Lepralia sincera (Sm.). Operculum, X 85. Off Cape Mary Harms¬ 
worth. 

8. Membranipora monostachys , Busk; X 15. Near Wilezek Land. 

4. Lepralia borealis, sp. nov.; x 25. Specimen mounted in balsam, 

showing through the semitransparent shell the position of the 
avicularian chamber. From lafc. 77° 55 f N.. long. 53° 16' E. 

5. Do. Operculum, X 85, 

6. Do. Mandible, X 250. 

7. Pseudojkistm pal mat a (Sars). Operculum. X 85. Lat. 77° 55' N., 

long, 53° 16' E. 

8. Do. Mandible, X 250. 

9. Do. Transverse section, showing the two distal rosette-plates. 

10. Membranipora madlenta, Jullien: x 25. Near Wilezek Land. 

11. Schizoporella. Crustacea (Sm.). Mandible, X 250. Gunther Sound. 

12. Do. Operculum, X 85. 

13. Do.; X 50. Showing primary zocecium and the three zocecia growing 

from it. The development of the zocecium on the left has been 
arrested. ' Gunther Sound. 

14. Lepralia porifera (Sm.). Mandible, X 250. From lat. 77 3 55' N. f 

long. 53° 16' E. 

.. 15. Do, Operculum/ x 85. 
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Fig. 1(). Hip path on hyalina , L. Operculum of male zoceeium, X 85. From 
California. 

17. Do.; do. Operculum of female zoceeium, X 85. 

18. Do ; do. Operculum of ovieelligerous zoceeium, X 85. 

19. Hippothoa expemsa, Dawson. Operculum, X 85. Off Elmwood. 

20. Lepmlia hippopus (Sin.). Operculum, X 85. Off Elmwood. 

21. Cnbrilim cmnulata (Fab.); X 25. Off glacier between Oape Flora 

and Gape Gertrude. 

22. CribHMnapunefaia (Hass.); X 25. La,t. 77° 55' 1ST., long. 53° 16'E. 

Pi. AT ft 9. 

Fig. 1. Schi'Qporella clmwoodke, sp. hot. ; X 25. 

2. Myriozoura coarcium (Sars); X 25. Off Oape Mary II arms worth, 

234 fathoms. 

3. Do. (a) Operculum, X 85. (b) Mandible, X 85. 

4. Myriosoim subgracile , d’Orb.; X 25. 

5. Do. (a) Mandible, X 85. ( b ) Mandible, X 250, (c) Operculum, 

X 85. 

6. M. subgracile, d'Orb. Section of tissue showing the polypides in 

position, the covering integument (a), over the inner one (b ); also 
the long pore-tubes which in various places have a disk separating 
the contents on the two sides of the disk. The oral diaphragm is 
seen as withdrawn. X 25. 

7. M. subgracile, d’Orb. Section through polypide showiug dm, the 

diaphragm; op, the operculum, with dotted lines to show the 
position when partly open ; d, disks in the pore-tubes. X 85. 

S. M. subgracile, d’Orb. End of pore-tube showing the covering 
integument (a), and the inner one ( b ), X 500. Examined with da- 
immersion. 

9. M. subgracile, d’Orb, Covering integument (a). X 85. 

10. Sehizoporella Harmsworthii, sp. nov.; x 25. Lafc. 77° 55’ N., long. 53° 

16'E. 

11. Do. Tentacular sheath with oral glands attached near the oral aper¬ 

ture, and connected to the lateral walls; X 85. (July 13th, 1897.) 

12. Do- Oral glands, X 250. 

13. Schizopordla elmwoodm , sp. nov. Operculum, x 85. 


■ ■ Plate 10. 

Fig. 1. Porella acutirostris, Sm.; X 25. From near Horthbrook Island 

2. Do. Mandible, x 250. ■ 

3. Do. Operculum,. X 85. 

4. Do. Piece mounted in balsam, showing the avicularian glands through 

the semitransparent shell, X 50. 

5. Do. Section of avicularian gland, X 250. 
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Fig. 6. Par el la in ft,at a, nom. nov.; X 25. From between Cape Flora and 
Cape Gertrude, 30 fatb. 

7. Bo. Mandible, X 250. 

8. Porella saccata, Busk; X 25. Fjjiiora near Wilczek Land, 127 fatb. 

Section showing the position of the oral glands (gl), which are 
behind the tentacles so that they are not seen in the zoceeia out 
through near the frontal surface ; ov, ovum. X 25. 

9. Do. Transverse section showing the large oral glands (gl), the avicu- 

arian sheath (av), the tentacles (f), in their sheath, oesophagus 
(os), csecum (c), testes (te). X 50. 

10. Bo. Oral gland, X 250. In the upper part the cells are partly 

absorbed. 

11. Porella saccata, IT (elegantida, B.). Mandible, X 85. Off Nova 

Scotia (‘Challenger ’). 

12. Bo. Mandible, X 85. Near Wilczek Land. 

13. Porella eleganfula, , rVOrb. ( perpmilla , Busk). Mandible, X 85. 

Newfoundland. From d’Orbigny's type-specimen No. 13622, Mus. 
Nat. Paris. 

14. Porella saccata. , Busk; X 25. Specimen boiled in caustic potash, 

showing the large avicularian chambers, that of the left zocecium 
has been broken away, also showing the pores at the base of the 
avicularian chambers. From near Wilczek Land, 127 fathoms. 

15. Bo. Operculum, X 85. 

16. Bo. Mandible, X 250. 

17. Bo. Diagrammatic section, showing the frontal pore connected 

through a rosette-plate with the avicularian chamber, which farther 
down is similarly connected with the zocecium. (ov.) ovicell, 
(av. eh.) avicularian chamber, (z. ch.) zocecial chamber, (ml) 'man¬ 
dible, (op.) operculum. 

IS. Porella elegantida, d’Orb. Operculum, X 85. 

19. Bo. From the original specimen No. 13622, showing the gigantic 
avicularia on the left, and pores on the front similar to those of 
P. saccata , Busk. 

Plate 11. 

Fig. 1. Porella elegantida, d’Orh. Specimen from Newfoundland named 
Eschara elegantula by cTOrbigny, No. 13622 in the Musee d’Histoire 
Nature-lie. This is only a reproduction of a rough sketch made as a 
memorandum of the way in which the specimen grew. Nat. size. 

2. The Eschar a, pavonina of d’Orbignv, lie de Be (Pal. Fr. vol. v. p. 101, 

No. 13621, Mus. d’Hist. Nat-.). ' 

3. Porella compresses, Sowerby. Operculum, x 85.. British specimen. 

4. Bo. Mandible, X' 250. British specimen. Identical with Arctic. 

5. Bo. Calcareous section showing the position of the pore-tubes, x 25. 

Off Cape Mary Harmsworth. 

6. Porella Skenei, var . tridens, Kirch. Operculum, X 85. Lat, 

77° 55' N., long. 53° 20’ JE. 

7. Bo. Mandibles, x 250. 
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Fig. 8. Patella cervicomis, Pallas. Mandible, X 250. Naples. 

9. Porella cmicimia , Busk. Mandible, X 250. Durham, 

10. Do. Operculum, X 85. Durham. 

11. Potellaplana, Hineks. Mandible, X 250. 

12. Do. Operculum, x 85. 

18. Do. Operculum, x 50. From lat. 77° 55' N., long. 58° 36' E. 

14. Porella leevis, Flem. Mandible, x 250. Shetland. 

15. Porella from Gulf of St. Lawrence (sent as P. propinqua, Sm.). Man¬ 

dible, x 250. 

18. Porella rodrata , Hineks. Mandible, x 250. Port Phillip Heads. 

17. Porella Skenei , Tar. proboscidea , Hineks. Mandible, x 250. Off 

Cape Mary Harmsworth. 

18. Do. Do. Operculum, X 85. 

19. Porella lorea , Alder. Mandibles, x 250. Shetland. 

20. Do. Operculum, x 85. 

21. Escharoides Sarsii, Sm. Mandible, x 250. Off Cape Gertrude and 

Cape Flora. 

22. Do. Operculum, x 85. Do. 

23. Do. Mandible, X 250. Said to be from the Antarctic, lat. 74° 0' S M 

long. 170° E.; 330 fathoms. 

24. Escharoides rosacea , Busk. Mandible, x 250. Loch Tyne, 

25. Do. Operculum, x 85. 

26. Rhampkostomella costata , Lorenz. Operculum, x 85. Off Cape 

Gertrude and Cape Flora. 

27. Do. Mandible, x 85. 

28. Rhampkostomella piicata y Sm. Operculum, x 85. 

29. Do. Mandible, x 85. 

30. Rkamphostomella bilaminata , Hineks. Mandible, x 85. Gulf of St. 

Lawrence. 


Plate 12. 

Fig. 1. Rkamphostomella costata, Lorenz. Section showing the oral glands 
terminating near the diaphragm, x 85. From off Cape Man- 
Harms worth. 

2. Do. Gland, X 250. Examined with ^-immersion. 

Figs. 3 & 4. Phylaetella fabiata, Sm. Larva in ovicell, x 85. From lat. 

77° 55' 3$U long. 53° 16< E. July 13th. 

Fig. 5. Schizoponlla unicornis , Johnst., xS5. Free swimming larva from 
Trieste, for comparison of the size. 

6. Microporella spaiulifera (Sm.), X 85. 

7. Smttia. Landsborovii, Johnst., var., x 25. 

8. Retepora cellulosa (L.). Operculum, x 85. Off Cape Mary Harms¬ 

worth. .. 

9. Do. Mandible, X 85, . 

10. Celle pom, ventricosa, Lorenz. Operculum, x 85. 

11. Celhpora incrassaia, Sm. Operculum, x 85. From Greenland. 

12. Do. Vicarious-mandible, x85. 
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Fig. 13. Cdlepora incrmsaia , Sm. Vicarious mandible, X 85. From same 
specimen as iags. 11 & 12. 

14. Do. Lateral oral mandible, x 85. From near Wiiezefc Land. 

15. Celkpora ■pumicosa, Busk. Mandible, x 85. Lat. 77° 55 r X., long. 

35° 25 ? E. 

16. Do. Operculum, x 85. 

17. SiYiUtia ventricosa (Hass.), Tar., x 25. Off glacier between Cape Flora 

and Cape Gertrude. 

IS. Smittla Jaeksonii , nom, nor. Mandible, X 85. Lat. 77° 55' X., 
long. 55° 25' E. 

Figs. 19, 20. SmituaMmelhm (Sm.). Operculum and mandible, x 85. 

Fig. 21. Do. Do. X 25. 

22. Porclla obesa , sp. nov. Mandible, X 250. 

23. Do. Operculum, x 85. 

24. Do., X 25. Oft Elmwood. 


Observations on S if 11 is vivipara , Krohn. 

By Edwin 8. Goodrich, M.A., B.L.S. 

[Bead 7th June, 1900.] 

(Plate 13.) 

"Whilst working last winter at the Zoological Station in Naples, 

1 found in the tank of the large laboratory an interesting small 
Syllid, which I believe to'be the Skills vivipara originally named 
by Krolrn in 1869 (2). 

Since Krohn gave but a very brief description of Ms worm, 
without figures, merely stating that in general structure it closely 
resembles Claparede’s Si/2lis Armandi (probably &. prolifera , 
Krohn), it is by no means easy to make certain whether we are 
really dealing with his species. The worm reaches to a length of 

2 cm,, and appears pale yellow in colour owing to the intestine, 
which is seen through the transparent and almost colourless 
body-wall (PL 13. fig. 1). The. palps are joined together below 
the prostomium for about half ttyeir length (figs. 1 & 2). The 
dorsal cirri are of considerable length, especially in the anterior 
region (fig. 1). As Krohn mentions, the terminal joint of the 
chsehe are provided with a single hook (fig. 6). 

Internally, the- alimentary .canal is of quite normal structure. 
The pharynx possesses a single tooth, and nine papilke 'at its 
anterior end (figs. 1 3). ■ 

LXXX. JOFEN.—-ZOOLOGT, VOL, XXVIII, 
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It is witli regard to its method of reproduction that this Syllid 
is of peculiar interest. In all the specimens I examined (about 
twenty) either ova, or embryos in various stages of development 
were found in the cmlornic cavity of the posterior region. Krohn 
briefly described this viviparous reproduction, and stated that the 
embryos grow within the body-cavity of the parent to an advanced 
stage, when they completely resemble the adult excepting in 
their smaller size and lesser number of segments. According to 
this observer, they then escape by the breaking-off of the hinder 
region of the parent’s body. 

Elders, in his large work on the Polycliseta (X), gives an account 
of Krohn’s observations, and suggests that fertilization must take 
place by w\av of tbe nephridia. Since Krohn’s note, published 
more than 80 years ago, no confirmatory evidence has been 
given of viviparity in any Syllid, excepting for the mere mention 
of a ease (. Si/ltiincisa) by Levinsen (3). Malaquin, in fact, in 
his monograph of these Polycliseta (4), throws doubt on tbe 
accuracy of the observations recorded by these authors. 

The figures herewith given will, I hope, place beyond doubt 
that we have here a truly viviparous Syllid. 

In Syllis vivipara the ova are produced only in the posterior 
third of the body, where they are shed into the coelom, in com¬ 
paratively small numbers. Here they undergo development from 
before backwards, and as many as eighteen embryos may be 
found in one parent. The course of development seems to 
differ in no marked way from that pursued by other Syllids 
outside tbe mother. Halaquin’s figures of the stages in the 
ontogeny of Eusyllis monilicornis (4) would apply almost 
equally well to Sul Us vivipara . As the embryos grow larger 
they have some difficulty in accommodating themselves within 
the parental body-cavity. They usually take up a longitudinal 
position, with their head directed backward, and extend along 
many segments through the incomplete septa. In fig. 1 (PL 13) 
is shown a worm the young of which must be almost ready to 
escape. They have fully acquired the parent’s form, differing 
from it only in size. The cilia in the rectum can be seen to work 
from behind forwards, as in tbe adult. 

We are naturally led to enquire how these embryos are 
nourished, and how the ova from which they have developed were 
fertilized,, 

With regard to the first question, there can be no doubt what- 
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ever that the yolk stored in the egg is Dot enough to provide 
nourishment sufficient for the growth of the embryos to the large 
size they attain in the body-cavity of the parent. Further food- 
material the young must derive from the mother during develop¬ 
ment ; and, since there is no special connection of tissues between 
the two, this food would appear to he taken in either by mere 
diffusion through the general surface of the body, or by the 
mouth or anus. In some such way the embryos must obtain 
nourishment from the coslomic fluid of the mother. 

The second question is less easy to answer. In the first place, 
since all the specimens I found contained ova, it is just possible 
that we have here a case of parthenogenetic development 
Should, however, spermatozoa actually at some time penetrate to 
the coelom and fertilize the ova, it is by no means easy to see 
how such a process could take place. The surface of the body is 
covered with a cuticle, and it is not likely that the spermatozoa 
reach the coelom by entering the .alimentary canal and boring 
their way through its wall. The only other means of access 
would appear to be the nephridia. Now these organs, so far as 
I have seen, do not undergo any of those changes in size and 
structure at maturity, such as are known to take place in many 
allied forms. The nephridia are delicate tubes, with a very 
narrow lumen, opening internally by a small nephrostome, and 
externally by a minute pore. The cilia of the nephrostome and 
of the canal act in such a way as to force substances down the 
canal to the exterior. That spermatozoa struggle up this narrow 
and difficult path is hard to believe. 

One possibility, remains to be considered, though it must 
be admitted to be a somewhat improbable one—namely, that it is 
a case of self-impregnating hermaphroditism. A few viviparous 
hermaphrodite Polychmtes ore known, such as Kereis diversicolor , 
jS -almacina Dysteri, and Pomafoceros trigueter ; and it has been 
suggested by Schroder for the first species (7), and by de Saint- 
Joseph for the two last (6), that in these worms self-impregnation 
occurs. 

The evidence of hermaphroditism in Syllis vlmpara is by no 
means convincing. In sections, of the hinder segments, whilst 

* MM. Mesnil and Caullery have already suggested that in one viviparous 
form, of the. Cirratulid Bodecaceria conchanm the development of the ova is 
parthenogenetic (5). 



10S 


HE. E. S. GOODEICH ON SYLLIS YITIPAEA. 


ova can be seen loose in tlie body-cavity, the segmental gonads 
have in places very much the appearance of testes, the cells at 
ihe periphery being numerous and small; hut 1 have never found 
ripe spermatozoa, and the point remains doubtful. It is in the 
hope of inducing some observer to settle this interesting question, 
that I publish the foregoing observations. 
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EXPLANATION OP PLATE 13. 

(All the figures are of Splits vivipara , Krohn.) 

Pig. 1. Enlarged dorsal view of an adult specimen containing several well- 
developed young. d.c. } dorsal cirri; ph., pharynx; intestine; 
y., young. 

2. Ventral view of the head, showing the mouth (?«,) and palps (p.), 

3. Sketch of the pharynx in the extended condition. 

4. "V entral view of a portion of three posterior segments containing ova 

and developing embryos. pp. s parapodium ; s., septum; i., intestine ; 
e., embryo; d.c,, dorsal cirri; o. } ovum. 

5. Transverse section of an adult worm, showing two embryos in the 

ccelom. w., body-wall; i., intestine; i pp„ parapodium; young. 

6. Distal end of a clueta. 
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On the Structure of the Spermiducal Glands and Associated 
Parts in Australian Earthworms. By Georgeva Sweet, 
M.Sc., Melbourne University. (Communicated by Prof. 
G. B. Howes, Sec. Linn. Soc.) 

[Head 21st June, 1900.] 

(Plates 14 & 15.) 

Ix the present somewhat unsatisfactory condition of the classifi¬ 
cation of the Australian earthworms, additional knowledge on 
important points in their anatomy is much needed. At the 
suggestion of Prof. Spencer, the following investigation has been 
carried out on what is one of the most constant and conspicuous 
organs in our Australian earthworms. This is the spermiducal 
gland, -which is characteristic without exception of the indigenous 
forms in Australia. 

In addition to this, the study has included the histology of the 
various accessory structures and ducts associated therewith, for 
while the general macroscopic structure in these forms has been 
well described by Prof. Baldwin Spencer and Mr. J. J. Fletcher, 
the microscopic details have been comparatively unknown, 
except in the one form, Megascolides australis , also described by 
Prof. Spencer And here I would acknowledge my indebtedness 
to him for allowing me the use not only of his laboratory in the 
Melbourne University, but also of his large collection of Aus¬ 
tralian earthworms t and of literature thereon; also for much 
valued assistance on many occasions. 

I have throughout made use of the generic divisions given by 
Beddard in his monograph of this group, this being the most 
easy means of reference. 

The characteristic genera of earthworms in Australia are 
Megascolides , Crijpiodrilm , Biphfrema , Fletcherodrilus , Biporo- 
chmta , Megascolex , Big aster (includ mg Bidymog aster tmUPerisso- 
gaster (Fletcher)), and Aeanthodrilus. The 32 species examined 
include a number from Queensland,- Hew South Wales, Victoria, 
and Tasmania. 

The male reproductive organs in these forms, as is well'known, 
consist typically,of three parts:—(1) two pairs of testes, generally 

* Trans. Royal Society of Victoria, vol. L pfc. 1, 1888. 

t The specimens of earthworms described by Mr. Fletcher were kindly sent 
by him to Prof. Spencer. 
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somewhat flat finger-like bodies attached to the anterior septum 
in segments 10 and XL They are enclosed in a very delicate 
membrane connected with the peritoneal lining of the general 
body-cavity. The sperm mother-cells, which originate by multi¬ 
plication of the cells of this peritoneal lining, pass out into 
(2) toe seminal vesicles or sperm-sacs. These are generally 
found in pairs in segments 9 to 12, where they arise as out¬ 
growths of the septa, enclosing a small portion of the body-cavity. 
Here the sperm mother-cells develop so as to form by division 
the spermatozoa. These pass to the exterior by means of (3) two 
pairs of vasa deferentia. The latter open by means of two pairs 
of much-folded and ciliated funnel-shaped structures, from the 
segments in which the testes lie, and lead back through the 
following segments to open externally by a single pair of 
openings on segment IS, in the typical Australian Oligochseta. 
Associated with the external openings of these vasa deferentia 
are a pair of glands, the so-called “atria” or “prostates.” The 
name “'spermidueal glands” proposed for these glands by 
Beddard, is here retained as being the most appropriate. In 
addition, there are often present near the male pore other glands 
internally, or one or more “penial setae.-” 

These organs are in general constant throughout the group in 
many respects, but in detail they often vary widely in different 
species, both in structure and to a certain extent in position. 

A. Macroscopic Characters of the Species. 

I. Megascolides. 

1. M. iSTERMEDirs # (Spencer). 

Only one^ pair of testes and of rosettes is present in this species. 

Sperm-sacs are found in segments 12 and 14. 

The‘spermidueal glands PL 14. fig. 3) are tubular in form 
and slightly coiled : they lie transversely to the body in segment 
‘ 18, their ducts (sp.dJ) opening on its external surface near the 
mid-ventral line. The duct of the spermidueal gland is almost 
straight and very muscular. The vas deferens on each,side (v.d«) 
enters the gland-duet just where the latter leaves the gland. 

Occupying' the space internally, between and covering the two 
spermidueal duets, and below the nerve-cord, is a white mass of 

* Proe, Beyal Society of Victoria, 1892,-p. 132: Cryptodrilns intermedins 
(Spencer). Beddard, £ Oligochseta, 51 p. 492.. 
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glandular ceils, which may extend through one, two. or even 
four segments (my., fig. 3), or, on the other hand, may rarely be 
absent altogether. The surface of this glandular mass has a 
mottled brown appearance, due to small patches of pigment. 
Its presence in these segments probably depends on the state of 
maturity of the individual. 

2. M. YiCTOltliE * (Spencer), 

Two pairs of testes and rosettes are present in segments 10 
and 1.1; the sperm-sacs are situated on the posterior wall of 
segment 9 and on the anterior wall of segment 12. Toe sperrni- 
clueal glands are long, regularly-coiled tubes occupying 

segments IS to 26, or even 29, one coil to each segment. The 
spermidueal duet is long and muscular, running transversely in a 
double loop towards the ventral surface in segment IS, where it 
opens. The two vasa defierentia of each side remain quite dis¬ 
tinct for their whole'length. They run alongside the gland-duet 
for some distance, and pass straight through the substance of 
the lower part of the gland, entering the gland-duct just before 
it leaves the gland. 

3. M. ixsuLAKist (Spencer). 

" Testes and rosettes in segments 10 and 11. 

Sperm-sacs in segment 9 (posteriorly) and segment 12 (an¬ 
teriorly). 

Spermidneal glands very long coiled tubes in segments 1S to 
27; duct long, muscular, and but slightly curved. The two vasa 
defierentia on each side join before reaching segment IS, and the 
single vessel so formed runs in the muscular wall of the gland- 
duct, and so enters the duct about one-third of its length from 
the gland. 

4. M. hobaeteksis { ( Spencer ). 

Two pairs of testes and rosettes in segments 10 and 11. 

Sperm-sacs in segments 9 (posteriorly) and 12 (anteriorly). 

The spermidneal glands are long and coiled, extending through 
segments IS to 24 or- 25. The muscular duct from each re¬ 
sembles closely that of M. insularis, being long and slightly 
curved. The vasa defierentia also unite on each side before they 

* ■ Proc. Roy. Sac. Viet. 1892, p. 139: Cryptodrilus victoria , Spencer. ■ Bed- 
darcl, loc. eiz. p. 488. . ■ 

1 Ibid. 1894, p. 41: CryptodrUus insularis, Spencer. 

X Ibid, 1891, p. 37: Cryptodrilus kobarteme, Spencer. 
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reach the level of the gland, the lower part of which they traverse, 
entering the spermiducal duct just as it leaves the gland. 

5. ML attenuates * (Spencer). 

Testes and rosettes, two pairs in segments 10 and 11. 

Sperm-sacs in segments 9 (posteriorly) and 12 (anteriorly). 

Spermiducal glands, are two tubular, slightly-coiled glands 
lying transversely in segments IS and 19, each with a short 
straight muscular duct. The two vasa deferentia of each side 
remain separate, running up within the muscular wall of the 
spermiducal duct, and entering the duct as it leaves the gland. 

On each side, just behind the opening of the spermiducal duct, 
is a slightly muscular sac enclosing a long curved penial seta. 
As in 3/. intermedins , there is on the ventral surface internally, 
"below the nerve-cord and between the two spermiducal glands, 
a great mass of unicellular glands, which may occupy one to 
three segments. 

6. M. AESTEAList (McCoy). 

In this form, which has been so completely described by 
Prof. Spencer, there are two, or occasionally three, pairs of testes 
and two pairs of rosettes. 

The sperm-sacs are found in segments 11, 12, 13, and 14, on 
the posterior wall in each case. 

The spermiducal glands are very much coiled, tubular struc¬ 
tures in segment IS; the duct of each is much coiled above and 
straight as it passes through the body-wall, receiving as it does 
so the two vasa deferentia. 

7. M. boseus % (Spencer). 

Testes two pairs in segments 10 and 11 with rosettes. 

Sperm-sacs in segment 12 on the anterior wall. 

Spermiducal glands tubular and closely coiled, either confined 
to segment 18 or extending into the segments before and behind, 
i. e. 17 and 19 (ef. fig. 5). The duct of the gland has strongly 
muscular walls, and is slightly curved. The vasa deferentia on 
each side do not unite, although they lie close side by side, deep 
down in the body-wall. They enter the spermiducal duct about 
halfway along its length. 

yProc. Boy. See. Viet, 1892, p. 155: Megascolides aitemiatus, Spencer. 
Beddard, l&c. cit p. 491. 

' ' t McCoy, Prodromes Zoology of Victoria, Decade 1. Spencer, Trans, Boy. 
Hoc. Viet. vol i. pi 1, 1888. Beddard, loc. cit. p. 495. 

I Proe. Boy, Soc. Viet. 1892, p. 154. Beddard, loc. cit p. 491. 
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S. M. TITEEECULATUS * {Fletcher). 

Two pairs of testes and rosettes in segments 10 and II. 

Sperm-sacs on posterior wall of segment 9 and on the anterior 
wall of segment 12. 

Spermiducal glands tubular and Ter y much coiled, lying trans¬ 
versely in segment 18. The gland-duct is long, and curved 
proximallv into an 8-shape ; it is embedded chiefly in the body- 
wall. 

‘The two vasa deferentia enter each gland-duct at the same 
point at about half the length of the latter. 

On each side, lying between the spermiducal duet and the 
mid-ventral line, are a pair of small, slightly muscular sacs, each 
enclosing a long, somewhat robust penial seta, which pierces the 
body-wall close to and on the inner side of the male opening. 

II. Cetptodeilus. 

9. C. illawaerje f {Fletcher). 

One pair of testes and of rosettes are seen in segment 11: 
one pair of sperm-sacs also on the anterior wall of segment 12. 

The spermiducal glands are apparently somewhat long and 
straight flattened structures, lying transversely in segment 18. 
The gland-duct is short and straight, almost completely enclosed 
in the ventral body-wall, through which it runs vertically down¬ 
ward to open on the surface. The vasa deferentia are two in 
number on each side; not one, as might be inferred from the 
presence of only one pair of testes and rosettes. These run at 
varying levels, the anterior one in the muscle of the body-wall, 
the posterior one at its edge, until they reach the level of the 
posterior half of segment 13, when the upper one descends and 
runs alongside the lower one in the muscle-layer back to 
segment 18. They then join just outside the wall of the spermi¬ 
ducal duct, and the single one thus formed runs down in the 
substance of the wall to open into the duct close to its external 
opening. At the inner end of each gland-duet is a pair of short 
narrow' sacs, nacreous in appearance, from the muscle-fibres in 
their walls, and each containing a long curved penial seta 
(5., fig. 24). These seise are curiously hooked near their tips,' and 
each opens independently of the others, through the body-wall, 

* Proe. Limt. Soc. N. S. W. 1887 > p. 611: Fotoscotex iubemilatus (Fletcher). 
Beddard, loo. tit. p. 494. 

t Ibid, yob iii. 1888, p. 1523. Beddard, he. tit. p. 503. ■ 
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oil the inner side of, and sometimes slightly behind the male 
pores, and not through them as Mr. Fletcher has suggested. 


10. Cryptodbilits cooeayiewsis * (Spencer). 

Two pairs of testes and of rosettes in segments 10 and 11. 

Sperm-sacs in segments 7, 8, 9, and 12. Those in segments 
7 and 8 appear to be sometimes absent in specimens otherwise 
similar. In segments 10 and 11 the testes are not visible as 
distinct structures from the so-called sperm-sacs, but are seen in 
section to be simply much denser parts of the ventral portion 
of these sacs, immediately in front of each of the rosettes, which 
are also enclosed within the sac, and surrounded by developing 
sperm (cf. fig. 15). These sacs in segments 10 and 11 thus 
appear to correspond to what Beddard has termed “ sperm-reser¬ 
voirs.” In segments 10 and. 11 the sperm-reservoirs, and in 
segment 12 the sperm-sacs, form complete rings around the 
alimentary canal, those in segment 10 being much larger and 
less definite in shape than the others. 

The spenniducal glands are bilobed or fiat, both varieties 
occurring in a single individual. Each gland-duct is short and 
thick, and receives at half its length the two vasa defcrentia 
which have distinct openings into it, on opposite sides of the 
duct. 


III. Biploteema. 

11. 3). era&ilxs f (Spencer). 

Two pairs of testes and rosettes in segments 10 and 11. 

One pair of sperm-sacs on the anterior wall of segment 12. 

The spermiducal glands are long, coiled tubes extending 
through segments 15 to 25, and opening as usual in segment 18 
(cf. fig. 6). The posterior end of the gland is turned back through 
lour or five segments. The gland-duct is somewhat less mus¬ 
cular than usual, and runs straight down to the surface, where 
it opens. The two vasa deferentia on each side remain distinct 
until they reach the level of segment 17, when they join and 
open to the exterior in segment IS in front of and quite distinct 
from the spermiducal duct. On the internal surface of the 
ventral body-wall in segments 16 to 22, between the spermiducal 

* “Descriptions of Australian Earthworms/* Part 1. Proc. Boy. Soe. Yicfc. 
vol. xiii. pfc. 1. 

f Ibid. vol. xiii. pt. 1. 
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ducts, is a glandular mass divided off into groups transversely 
by the septa, and supporting the nerve-cord. On the inner 
side of each spermiducal duct there are also a pair of slightly 
muscular sacs, each enclosing a curved penial seta. These open 
quite independently of each other and of the gland-duct, on the 
inner or ventral side of the latter. 

IT. Fletcheeobeiits. 

12. F. rxicus * (Fletcher). 

Two pairs of testes and rosettes in segments 10 and 11. 

Sperm-sacs in segments 9 and 10 (posteriorly) and 11, 12, and 
13 (anteriorly). The gonads and rosettes appear distinct from 
the sperm-sacs in segments 10 and 11. 

The spermiducal glands (sjp.r/., fig. 2) are long tubular structures, 
lying transversely in segment IS, with the distal end somewhat 
coiled. Towards the mid-ventral line the tube beeames smaller 
and nacreous, marking the region of the duct, which then 
suddenly swells out, forming a well-marked muscular bulbus, 
straight through the centre of which runs the duct. Into this 
duct, at the level of the nerve-cord, there opens on each side 
a single vas deferens, which arises anterior by the union of 
the two ducts which leave the two rosettes. The ventral end of 
the sac passes beneath the nerve-cord and the longitudinal muscle- 
band, and meets its fellow of the opposite side in the mid-ventral 
line. Here they unite and form a strongly muscular duct, which 
runs vertically downward and slightly forward to open on a papilla 
in the mid-ventral line of segment IS. If is possible that this 
common part may be partially protrusible. 

Y. Dipoeqchhita. 

13. 3). Cqpeloidi f (Spencer). 

Two pairs of testes and rosettes in segments 10 and 11. 

Sperm-sacs in segments 9 (posteriorly) and II and 12 (an¬ 
teriorly). 

Spermiducal glands are long, coiled tubular structures, and 
may extend through segments 17 to 23, though sometimes less. 

* Proc. Bran. Soc. K. S. W. iii. (2) 1889, p. 1540: Crypiodrilus itnieus, 
Fletcher. Ibid, iv. (2) 1890, p. 990: Cryptodrilus purpureas (Fletcher). 
Beddard, loc. cit p. 481. 

t Proc. Boy. Soc. Viet. 1892, p. 3 : Ferieheta Copetandi (Spencer). Beddard, 
loc, cit. p. 442. 
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Tlie two vasa deferentia of each side remain quite distinct, 
though, dose together after segment 13. They enter the spermi- 
dueal duct, which is curved into a U-shape, near its external 
opening on segment 18. Close by, and on the inner side of 
each duct, and only visible under the microscope, are a pair of 
small and thin sacs, each containing two (or sometimes three) 
very fine, smooth, and slightly curved penial setae, which open 
into the termination of the spermiducal duct by definite tubes 
lined with columnar cells. 

14. D. Bakebi * (Fletcher). 

Two pairs of testes and rosettes in segments 10 and 11. 

Sperm-sacs in segments 9 (posteriorly) and 12 (anteriorly). 

Spermiducal glands are tubular, somewhat coiled, and extend 
through four segments, 18 to 21 (fig. 1). The gland-duct is 
long and slightly curved, and very muscular. On the inner side 
of each duct is a pair of small sacs, each containing a penial seta 
surrounded by muscle-fibres. The division between the gland 
and the duct is more sharply marked than usual. The two vasa 
deferentia of each side join at the level of the prostate just 
before they enter the muscular wall of the duct, and so open 
into the duet itself at about half its- length. Into the last 
portion of the spermiducal duct open by a pair of well-defined 
tubes the two penial setae, which are stouter than in D. Cope- 
lamli . 

TT. Megascolex. 

15. M. pBEXCHit (Spencer). 

Two pairs of testes and rosettes in segments 10 and 11. 

■Sperm-sacs in segment 9 (posteriorly) and segment 12 (ante¬ 
riorly). 

The spermiducal glands are flattened and bibbed, and are 
situated in segments IS and 19, one lobe in each (fig. 8). The 
whole surface of the gland is divided up into irregular or 
polyhedral areas, which, as will be seen later, correspond with 
certain points of internal structure. The septum separating 
segments IS and 19 is continued between the two lobes of the 
gland, and is pierced by the branch of the duct on its. way to the 
main gland-duct. The main gland-duct, which'is in segment 18, 

* Proc. Linn. Sac. N, 8. W. iL 1887, p. 616: Penekmta Bakeri (Fletcher). 
Beddard, toe . tit. p. 440. 

t Proc. B. S. Viet. 1892, p. 9; Bericheta Frenchi (Spencer). Beddard, toe. 
eit, p. 379. 
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is formed by tlie union of two ducts, one from each lobe. The 
two vasa deferentia of each side unite in segment 13 to form 
one, which is larger in proportion than usual. This enters the 
spermiducal duct just at the union of its two main branches. 

16 . If. Pi eld Em * (Spencer). 

A pair of rosettes in segment 11 are seen to be enclosed within 
a large membranous sac, in which, however, there was no indica¬ 
tion of a testis. 

■Sperm-sacs in segment 12 are mushroom-shaped, and attached 
to the anterior wall by a definite stalk. In two specimens 
examined each sac was found to be filled with Gregarines. 

The spermiducal glands are situated in segments 17 and IS : 
they are bilobed, one lobe in each segment (fig. 14). Occasionally 
a tendency to division into three lobes was seen in the larger and 
bifid character of the posterior lobe. The anterior is usually the 
smaller, and is often only united to the posterior one at the base 
by the branches of the gland-duct; while in other individuals 
again the gland is merely bifid, and confined to one segment. 
The surface of this gland, as in M. Frenchi , is divided up into 
numerous polygonal areas. The gland-duct is well marked, 
almost straight, and strongly muscular. As it passes down 
towards the ventral surface it curves slightly and enters a large 
hyaline muscular bulbus (fig. 14), within which the duct makes 
a double U-loop. The single vas deferens enters the muscular 
sac, and runs backwards and then alongside and behind the 
spermiducal duct, curving with it. The vas deferens joins the 
duct just after the latter has finally curved, to pass vertically 
downward to the external’opening on segment IS. From its 
appearance, this last part of the ■ spermiducal duct is probably 
protrusible. In one specimen, in which there was no prostate 
on one side, the vas deferens of that side simply ran straight to the 
surface in segment IB without any increase of muscular fibres. 

17. M. tasmanica t ( Spencer ). 

Two pairs of testes and rosettes in segments 10 and 11. The 
testes are large and'finger-like. 

Sperm-sacs in segments 9 (posteriorly) and 12 (anteriorly). 

Spermiducal glands distinctly bilobed in segments 17 and 18; 
one lobe in each segment. In some individuals polygonal areas 

* Proc. R. S. Viet. 1892, p.19: Perieh&ta Fidderi (Spencer). Beddard, he. 
di. p. 379. 

t Ibid. 1894, p. 47 : Perichata tammiea (Spencer). 
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were visible on the surface. The spermiducal duct is large 
though not always very long, and is muscular. It receives one 
main branch from each lobe, the main duct lying in and opening 
on segment 18. The vasa deferentia, two on each side, are very 
large in proportion to the size of the animal. They run close 
side by side just embedded in the body-wall until, in segment 12, 
those on the right side unite, while those on the left do not 
unite till segment 14. They enter the spermiducal duct close to 
the union of the branches from the two lobes. 

18. M. Hgghhi* (Spence?'). 

Two pairs of testes and rosettes in segments 10 and 11. 

Sperm-sacs in usual positions in segments 9 and 12. 

Spermiducal gland in segment 18,bilobed and small; the surface 
appears smooth, without any markings. The duct is straight, or 
may be slightly curved, and is strongly muscular. The vasa 
deferentia, two on each side, enter the spermiducal duct close 
side by side, at about half its length. 

19. M. DetotiI (Spencer). 

Two pairs of testes and rosettes in segments 10 and 11. 

Sperm-sacs in segments 9 (posteriorly) and 12 (anteriorly). 

Spermiducal glands in segments 18 and 19, may be flattened 
with hut the smallest indication of a second lobe, or they may be 
clearly divided into two lobes (fig. 9). The surface of the gland is 
sometimes very much grooved, though not in any regular fashion, 
and having no relation to internal structure. The duct is single, 
i. e. it does not branch outside the gland-substance; it is long 
and curved into almost an S-shape in some cases, and at others 
forming three or four loops. The two vasa deferentia of each 
side remain quite distinct and enter the spermiducal duct side by 
side, just where it leaves the gland. 

20. M. DORSALIS $ (Fletcher). 

Two pairs of testes and rosettes in segments 10 and 11, both 
testes and rosettes being very large. 

* Troc, E. S. Viet. 1892, p. 6 : Vericlusta Hoggii (Spencer). Beddard, he. cit . 
p. 379. 

t Ibid. p. 12 : Verwhmia Dendyi (Spencer), Beddard, he. cit. p. 380. 

X Troc. Linn. Soc. N. S. W. vol. ii. 1887, p. 618: JPerich<sta dorsal?* 
(Fletcher). Beddard, loo, cit . p. 376. ^ 
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Sperm-sacs are conspicuous globular bodies in segments 9 
(posteriorly) and 11 and 12 (anteriorly). 

The spermidueal glands vary in position, and to a certain 
extent in shape. In one individual each was distinctly tubular, 
occupying segments 18 and 19, the wider portion in segment 
19 being coiled. In tins also the duct was very short, and com¬ 
pletely embedded in the body-wall. In a second individual, 
the gland was much wider in proportion to its length, and 
appeared at first as a single fiat elongated body in segments 18, 
19, and 20, the duet forming a double-17 curve. In the third speci¬ 
men (fig. 10) the gland appears as a wide flat tube in segments 
18, 19, 20 and 21; slightly curved in the first and last segments. 
The duct in this case was very short. The surfaces of the glands 
in the first and second individuals were quite smooth, apart from 
grooves incidental to curving. But in the third individual, 
the gland clearly showed an irregular division of the surface 
into areas exactly similar to those on the gland of M. JTrenchi. 
The two vasa deferenfia of each side enter the gland-duct on 
opposite sides at half its length from the exterior. The external 
opening is situated on a very strongly-marked papilla. In this 
papilla are situated two distinct sets of glands connected with the 
external openings. 

21. M. rtjbra* (Spencer). 

Testes and rosettes, two pairs in segments 10 and 11. 

Sperm-sacs in segments 9 (posteriorly) and 12 and 14 
(anteriorly). 

Spermidueal glands bilobed, lying entirely in segment IS, the 
posterior wall of which is pushed hack. The spermidueal duct 
is long and coils slightly as it leaves the gland. The two vasa 
deferentia of each side unite about segment 13 to form one on 
each side, which runs up the wall of the spermidueal duet 
and enters it just inside the gland. 

22. M. minor f (Sjpencer). 

Segments 10 and 11 are occupied by what appear to be large 
sperm-sacs filled with masses of developing spenn. At the base 
of those near the nerve-cord on each side is a small spherical, 

* Proc, E. S. Viet. 1892, p. 8 : Pericheta rubra (Spencer). Beddard, loc. cit , 
p. 379. 

* ~ t “ Descriptions of Australian Earthworms,” Pt. 1. Proc, E. S, Yict, vol.xiii. 

pt, 1. 
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denser and more compact portion, which probably represents the 
true testis. The rosettes, though covered with sperm, were not 
seen to be included in tbe membrane enclosing the testes—though 
in other respects these agree with the sperm-reservoirs of 
Beddard. 

The true sperm-sacs are very compact saccular structures in 
segments 9 (posteriorly) and 12 (anteriorly), and sometimes in 
18 (anteriorly), those in segment 12 being the least saccular of 
the three. 

The spermiducal glands are bilohed, or sometimes merely flat, 
and bifid structures in segment 18, the anterior wall of which 
becomes somewhat pushed out of position. The duct is small 
and S-shaped, and less muscular than usual. The vasa deferentia 
unite in segment 12 to form one on each side, which enters the 
spermiducal duct as it leaves the gland. 

23. M. intermed ms * (Spencer). 

As in M. minor , though even to a more marked extent, 
the sperm-reservoirs are developed one on each side in segments 
10 and 11, enclosing masses of developing sperm. The testes 
and rosettes, the latter of which are distinctly “ Maltese-cross 51 
in shape, are enclosed in the same membrane. In both segments 
each reservoir (c/1 fig. 15) is divided off into two parts, the larger 
ventral part enclosing testis and rosette. The septum between 
segments 8 and 9 is lost, being merely represented by a few 
fibrous cords. Occasionally also.that between segments 9 and 10 
is absent, in which case the sperm-reservoir of segment 10 is 
lost, the rosette alone being present. The sperm-sac usually 
found on the posterior wall of segment 9 is absent ; a pair is 
present in segment 12 (anteriorly). 

The spermiducal gland appears to be generally bilohed, with 
a strongly-marked U-shaped duct, the whole lying in segment 18. 
In one individual the gland on on© side was flattened and 
irregular in shape, showing only a slight division into two parts. 
The duct was coiled, and the two vasa deferentia of that side 
opened into the duct a little way from the gland. On the other 
side the gland was absent, and the two vasa deferentia united in 
segment 18 and formed, with the addition of a thick wall of 
muscle-fibres, a duct corresponding in size and position with that 
on the other side. 

* “ Descriptions of Australian Earthworms,” Pt. 1, Proc, B. S. Yict. vol. xiii, 
pt 1. 
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24. M. Xllxbgei* (Spencer). 

Two pairs o£ testes and rosettes as usual in segments 10 and 11. 

Sperm-sacs in segments 9 (posteriorly) and 12 (anteriorly). 
Spermidueal glands are bilobed and flattened, and wrap round 
the alimentary canal; their ducts are short but S-shaped. 

The two rasa deferentia of each side unite only as they reash 
the level of the spermidueal duct. The single vessel thus formed 
enters the wall of the duct, and runs up in it, uniting with the 
gland-duct just as it emerges from the gland. 

TIL Bigastek. 

25. D. abmxfeea f (Fletcher). 

Two pairs of testes and rosettes in segments 10 and 11. 

Sperm-sacs in segments 9 (posteriorly) and 12 (anteriorly). 
In one individual the whole of the segments 10 and 11 was filled 
with masses of developing sperm in which the rosettes were 
embedded. No definite membrane enclosed the mass, nor could 
any special representative of a testis be found, even in section ; 
but it may probably be regarded as a sperm-reservoir. The size 
of the true sperm-sac in segment 12 is quite abnormal, and has 
almost completely closed up segment 18 by the pushing bach of 
its anterior wall. The blood-vessels in this segment were also 
unusually large. In one specimen sperm-sacs were also present 
in segments 14 and 15 (anteriorly). 

The spermidueal glands are present in segments 17,18, and 19, 
or sometimes only in segment 18, which is then much extended. 
The glands are lobate, usually with three lobes more or less divided 
off. The whole surface is distinctly marked off into similar irre¬ 
gular areas to those seen in Mepascolex Frencki . The gland-duct 
is comparatively large and long, and is slightly curved (fig. 18). 
The two vasa deferentia of each side run very close together in the 
body-wall, and enter the spermidueal duct just after it leaves 
the gland. 

Lying posterior to the gland-duct are two narrow sacs with 
slightly muscular walls. Each of these contains two well-marked 
penial setae in a well-marked sheath. Each is carved and long, 
and is ornamented near the tip with numerous little short spines, 
as described by Mr. Eletcher, ending in a chelate point. The 

* “Descriptions of Australian Earthworms.” Froc. B. S. Yie.voLxiii pt. 1, 

t Froc. Linn. Soe. NT. & W. i. (2) 1887, p. 947. Beddard, loc. cM. p. 486. 
LINN. JOUBN.—ZOOLOGY, VOL. XXVXIX. 9 
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setge reach the surface through a small duct opening into the 
spermiducal duct just before that duct reaches the external 
opening. 

26. D. gaynbahensxs * ( Spencer ). 

Two pairs of testes and rosettes in segments 10 and 11. 

Sperm-sacs large in segments 9 (posteriorly) and 11 and 12 
(anteriorly). Spermiducal glands in segment 18 are small and 
flat. The duct is small and short, running straight down to the 
external opening on 18. The two vasa deferentia on one side 
join to form one duct near the gland. Those on the other side 
apparently remain distinct. In each case they traverse the 
substance of the spermiducal gland and run down inside the wall 
of the duct, with which they unite halfway to the exterior. 

27. D. minoe t (Spencer). 

Two pairs of testes and rosettes in segments 10 and 11. 

Sperm-sacs in segments 9 (posteriorly) and 12 (anteriorly)— 
in one specimen in segments 9 and 11. In segments 10 and 11 
in the first specimen, the testes and rosettes were enclosed in 
true sperm-reservoirs. 

The spermiducal gland is completely bilobed and not flattened : 
the duct is formed by the union of a branch from each half. 
The vasa deferentia, two on each side, having remained separate 
through their whole length, pass straight through the substance 
of the lower part of the anterior lobe of the spermiducal gland 
before entering the duct of that branch just before it unites with 
its fellow from the posterior lobe. 

28. D. bbotneus X (Spencer). 

One pair of testes in segment 10, and two pairs of rosettes 
in segments 10 and 11. The anterior rosettes are very small 
indeed. 

Sperm-sacs in segment 12 (anteriorly). 

Spermiducal glands larger than in D. gayndalwnsis , flattened 
and slightly bilobed. The duct is small and less muscular than 
usual, and runs straight into the body-wall. The two vasa 

* “ Descriptions of Australian Earthworms,” Proc. B. S. Viet. vol. xiii. pt. 1. 

t Ibid, pi 1, Proc. K. S. Viet. vol. xiii pi 1. 

I Ibid . pt. 1, Proe. E. S. Viet. vol. xiii, pt. 1, 
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deferentia of each side remain quite distinct and enter the 
spermiducal duct as it leaves tlie gland. 

29. 39. sybvatica * (Fletcher), 

Two pairs of testes and rosettes in segments 10 and 11. 

Spenn-saes are racemose structures in segments 9 (posteriorly) 
and 12 (anteriorly). This differs considerably from the original 
description, where the structures in segments 9 and 12 are called 
testes and described as “ smooth and white bodies drawn out 
above into digitate processes tapering into fine points/* while no 
sperm-sacs were mentioned whatever. 

The organs in segments 9 and 12, here called spenn-saes, and 
which have both the position and appearance of those structures 
in other forms, are conspicuous, white, and greatly mammillated. 
Also there are distinct digitate though small testes in their 
normal positions on the anterior wall of segments 10 and 11. 

Spermiducal glands are bilobed and large. The duct is short 
and muscular, and embedded in the body-wall. The two vasa 
deferentia of each side enter the spermiducal duct as it leaves 
the gland. 

SO. 1). EXCAYATAt (Fletcher). 

In one specimen, testes and rosettes were present in segments 
10 and 11. 

The sperm-sacs were grape-like, in segments 9 (posteriorly) 
and 12 (anteriorly). 

In this the spermiducal gland consisted of a long tubular 
structure, the anterior part lying in segment 18, considerably 
larger and flatter than the posterior part which extended back in 
segments 18 and 19. The duct leaves the gland at the beginning 
of the tube and is short, running down obliquely to open on the 
surface. The duct is less muscular than usual, and into it at 
the base of the gland opens the single was deferens formed by 
the union on each side of the two vasa deferentia. On the inner 
side of the duct and opening into its lower portion are two 
■slightly muscular seta-sacs, each containing one long seta. 

In a second specimen there was no appearance of testes as 
•distinct from the sperm-reservoirs, which occupied segments 10 

* Proc. Linn. Soc. N.S.W. vol. i. (2) p. 558: Didymogasier sylvatica 
(Fletcher). Beddard, loc. eii. p. 487. 

t Ibid. vol. ii. (2) p. 383: Perissogaster excavata (Fletcher). Beddard, loc. 
.eit. p. 486. 
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and 11 and enclosed the rosettes. The spermiducai gland was 
of a constant width throughout. 

A third individual resembled the second in every respect, 
except that on one side the spermiducai gland was turned for¬ 
ward, lying in segment 18 entirely. As will be seen later, this 
differs somewhat from the original description. Around the 
spermiducai duct the body-wall is much thickened owing to the 
presence in it of groups of long unicellular glands, whose ducts- 
open in groups on the surface around the male opening. 

31. D. qtjeenslandica * (Fletcher). 

Two pairs of testes and rosettes in segments 10 and 11* 
Sperm-sacs very small in segments 11 and 12 (anteriorly). The 
spermiducai gland is flat in some specimens and well-developed 
(PL 14. fig. 11), while in others it appears to be either very small 
and tubular (fig. 12), or absent altogether, as in six specimens 
of those examined. In one of these specimens neither sperm-sacs 
nor testes could he seen, probably pointing to its immature 
condition. The two vasa deferentia, which along their length 
are separated by a short distance, enter the gland-duct quit©' 
separately at about'half its length. 

VIII. Acanthodeilus. 

32. A. sxdne yen sis (Fletcher). 

One pair of rosettes in segment 11. Masses of sperm in 
segments 11 and 12, the first. probably representing a sperm- 
reservoir, and the second sperm-sacs. Nothing comparable to a 
testis could he seen. The single vas deferens of each side runs 
back along the edge of the body-wall, and opens independently of 
the spermiducai glands on segment 18. 

The spermiducai glands (sp.g., Pl. 14. fig. 7) are two pairs of 
long, coiled tubular structures, one pair opening to the surface in 
segment 17, and the other in segment 19. Both extend hack as far 
as segment 26. The muscular duct of each gland extends from its 
external opening back through about 1| segments, and then 
passes into the second region which extends through another M 
segments, while the most distal glandular region is found in the 
last three of these segments. The glands lie near the nerve-cord 
on each side, passing through the ventral opening in the septa 
with the nerve-cord and ventral blood-vessel. 

* Proc, Linn. Soc. Iff, 8. W. vol. iii. (2) p, 1529; Perissogaster qxmmlandiw, 
(Fletcher). BeddarcT, be. cit p. 485. 
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B. Gteneral Macroscopic Features. 

I. Testes and Sperm-sacs. 

The position of the testes in segments 10 and 11 appears 
nearly constant throughout the Australian genera. Occasionally 
we find that there is but one pair of testes, in which case it is 
situated in segment 11, e. g. Cryptodrilus illawarree and Megasco- 
lides intermedins , or rarely in segment 10 as in Digaster brunnens . 
Barely less than two pairs of rosettes are present, e. g. Megascolex 
Fielderi , Cryptodrilus illawarree , and Megascolides intermedins; 
though the anterior pair may be very small ( e.g . in Digaster 
brunneus). Yery often, as in Megascolex intermedins , M. minor , 
Digaster minor , and Cryptodrilus cooraniensis , the testes or 
rosettes, or both, are enclosed within sperm-reservoirs. There 
is, when present, one of these structures on each side in contrast 
to the median position of the typical “ sperm-reservoirs ” to which 
the name was originally given by Beddard. Each reservoir may 
or may not be divided by a connective-tissue septum into two or 
more chambers (cf.s.r. PL 14.fig. 15), the ventral of which is larger 
and contains the rosette (>.), and also the denser, more compact, 
and more darkly-staining portion, which represents the testis in 
such cases except in Digaster armifera , where it is absent. The 
rosette is, rarely, not enclosed in this sac, when it is present, as 
in Megascolex minor; but since it nevertheless contains the 
“ testis,” it may be regarded as answering to Beddard’s definition 
of a 6£ sperm-reservoir ” as a sac enclosing tbe gonads and the 
rosettes. The true sperm-sacs are usually found on the posterior 
wall of segment 9, and on the anterior wall of segment 12. In 
addition to this, there is sometimes a pair of true sperm-sacs in 
segment 11, e,g. y in Digaster gayndaJiensis, Diporochceta Cope- 
landi , and Megascolex dorsalis . Sometimes that in segment 12 
only may be present, as in Digaster brunneus , Megascolex 
Melderi , Cryptodrilus illawarree, Diplotrema fragilis, and Megas¬ 
colides roseus* In other forms, that in segment 9 may be 
absent, and present in segments 11 and 12, e. g. Digaster 
queenslandica . In Megascolex rubra they are found in segments 
9, 10, and 14; in Megascolides australis ill 11, 12, 18, and 14 ; 
in Megascolides intermedins in 12 and 14 ; in Digaster armifera 
in 9, 12, 14, and 15; and in Fletcher odrilus unions in segments 
;9,10,11, 12, and 18* Those occurring in segments 9 and 10 
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are attached to the posterior wall of the segment, and those in 
segments behind 10 to the anterior wall of the segment* These 
sperm-sacs vary in form as well as in position. Sometimes they 
form definitely shaped masses enclosed in a firm membrane. In 
this ease, they are simply lobed or mammillated, or form a ring 
around the alimentary canal. At other times they are much 
looser, racemose structures, when the investing membrane is 
easily broken. Again, the whole cavity of the segment may 
be completely filled by a mass of seminal cells, obliterating 
the cavity of the succeeding segments by backward pushing of the 
septum. In several instances Beddard has cast doubt on the 
character of the sacs in segments IB and 14 when so existing, 
preferring to regard them as egg-sacs rather than sperm-sacs as 
described. In no species which I have examined has there been 
any sign of ova in such a position, these sacs invariably containing 
developing sperm. 


II. Sjpermducal Glands. 

These are usually found in segment 18 and sometimes in 
contiguous segments, only very rarely extending in front of 
segment 18. The two main types of external form are tubular 
and lobate (including flat and undivided forms). 

(1) Tubular Glands.— These lie either transversely to the 
body, when they are generally confined to segment 18 ; but in 
some species they may, when mature, extend as far back as 
segment 26. They are usually slightly coiled, but in some cases, 
e. g., Megciscolides roseus and M. australis , they are twisted into 
an almost inextricable mass, lying in segment 18. They are 
characteristic of the following genera:— Megascolides , Crypto- 
drilus (partly), Tletcherodrilus , BiporocJueta, and Acanthodrilus , 
With regard to Digaster, it will be noted that the two species 
D. ececavata and D. queenslandica are somewhat different from 
the remainder of the genus, more especially the former species. 
They hare been described as bilobed, with a flattened lobe 
anteriorly and a long tubular' portion posteriorly. In the 
specimens of D. excamta examined by me only tabular “ pro¬ 
states” have been seen, though in one individual a band of 
connective-tissue in the position described for the gland-duet 
might possibly be mistaken for a duct. It, however, does not 
contain any duct whatever, the true gland-duet leaving the 
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front end of the tubular gland. In D. queenslandica, as before 
stated, the majority of specimens have no spermidueal gland ; in 
others it is a small, shortened, flattened tube (fig. 12), while yet 
another has a large well-developed flattened single lobe (fig. 11). 
In Oryptodrilus illawarroe the gland forms, as will be seen later, 
a transitional stage between such a tubular gland as that of Diplo- 
trema frogilis and the second group of forms. In Acanthoclrilus 
Sydney ends , as is typical of the genus, there are two pairs of 
tubular prostates lying longitudinally. The first pair open on 
segment 17, and the second pair on segment 19, and both run 
backwards, coiling somewhat as they go, as far as segment 26. 

(2) The Lobate Glands , including single-lobed, hilobed, and 
trilobed forms, are characteristic of the remaining genera, viz., 
Megctscolex Digaster (excluding D. queenslandica and D, exca¬ 
vated)^ and Oryptodrilus. 

Among these, the external form of the gland in Megascolex 
dorsalis would suggest the possibility of its being an inter¬ 
mediate condition between the tubular and lobate forms, as also 
that of Oryptodrilus illawarrm (vide infra). These glands usually 
occupy but one segment, that in which they open, 18 ; hut often 
the posterior lobe is found in segment 19 separated from the 
anterior lobe by the septum between these two segments. 

III. Ducts (Yasa Deferentia and Spermidueal Ducts). 

There is a certain amount of variation in the arrangement of 
each of these ducts, and in their relations one to the other. 

(1) The Spermidueal Duct .—The main part of the duct, 
which is usually well supplied with circular muscles, both in the 
lobate and tubular forms, may be—(1) short and straight or bnt 
slightly curved: e. g., Megascolecc tasmanica , M. Koggii , Diporo- 
chmia Oopelandi , Oryptodrilus cooraniemis , Megascolides inter - 
medius , JA attenuatus , Digaster minor; occasionally being 
confined entirely within the body-wall, e. g., Digaster hrunneus , 
D. gayndahensis from Queensland, and Oryptodrilus illawarrm . 
(2) It may be long and more or less curved, sometimes but 
slightly, as in Megascolides rosews, M . victories, M* insularis, 
M. hobartensis , Megascolecc rubra , and Diporochmta Baheri ; at 
other times it is much longer, forming a U-shaped loop, e. g. 
Megascolex intermedins , or, again, forming a double loop as in 
Megascolex dorsalis and M. Dendyi , &c. (8) In the lobate forms 
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the main duct may either (a) leave the substance ot the gland 
before the branches from the separate lobes have united, as in 
Megascolex Frenchi ; or (h) it may leave the gland as a single 
duct, as in the great majority of cases, c. g., Megascolex Dendyi , 
M, tasmanica , or JDigaster cmnifera . 

Another variation connected with the spermiducal duct is in 
the presence of a muscular swelling or bulbus on each side in 
Megascolex Melderi and Fletcherodrilus rniicus. In the latter it 
partakes more of the nature of a swelling caused by an enormous 
and somewhat sudden thickening of the muscular layer of the 
duct-wall, straight through which the duct runs on its way to 
join its fellow of the opposite side, and open to the surface. In 
Megascolex Melderi , however, it is different. The bulbus is almost 
spherical (m.b., PL 14. fig. 14), and similar in size to that in 
F. wiicus. The duct is sharply bent just before it enters the 
side of the bulbus, which it does obliquely. Within the bulbus 
the duct makes a complete coil, the vas deferens accompanying 
it until it opens into the duct a short distance from the external 
opening. 

(2) Vasa deferentia. —In accordance with the usual presence 
of two pairs of rosettes, there are generally two pairs of vasa 
deferentia, Even when the second pair of rosettes is absent, 
the two vasa deferentia are usually present on each side. Barely 
there may be only one pair of vasa deferentia, e. g., Megascolides 
intermedius and Megascolex Fielderi. They may join when there 
are two on each side as soon as possible after the 11th segment, 
L e. in the 12th, e. g., Megascolex tasmanica, M. minor ; or they 
may unite in the 18th or 14th segments, not always at the same 
level on the two sides, e. g., FI'etcherodrilus unions, Megascolex 
Frenchi , M. rubra . They may join just before they reach, the 
spermiducal duet, as in Megascolides inmlaris , M. hobartensis, 
Gryptodrilus iUawarrm, JDiphtremafragiUs , Diporochccta BaJceri, 
Megascolex Illidgei , JDigaster gayndahmsis , JD . cxcavata ; or they 
may join as they enter the duct, e. g., Megascolides attenuates, 
M. australis , M. tuberculatus , DiporoeJioeta Gopelandi , Megascolex 
Hoggii , M. JDendyi , 3L intermedius , JDigaster armifera , D. syl- 
mtica , JD. minor, JD. brmneusy or they may open into the duct 
quite independently of each other, e.g on opposite sides of the 
duct-such are Megascolides victories , M. roseus, Gryptodrilus 
cooraniensis, Megascolex dorsalis, JDigaster queenslandica. 

Variations in the relations of the spermiducal duct to the vasa 
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deferentia fall into four groups. (1) Those forms in which they 
unite just where the gland-duct leaves the gland, e. g., Megascolex 
tasmcmica , M. Dendyi , M. rubra , M. minor , M. intermedins , M* 
Ulidgei , Megascolides intermedins , Jf. attenuatus , Digaster armi- 
T). exeavaia, D. minor , D. brnnnews , and T). sylvatica. 
Sometimes the vasa deferentia traverse the substance of the 
lower part of the spermidueal gland before they join the 
gland-tube, e.y., in Digaster minor , Megascolides victories , ilf 
hobcirtensis, and Megascolex rubra. (2) Those in which the 
vasa deferentia enter the gland-duct at some point along the 
length of the latter : e. g. 5 Megascolex Frenchi , If. Fielderi (|), 
Hf. dorsalis (§), iff. tasmanica , Ji~. Hoggii , ilf. Dendyi (§), Diporo - 
chceta Gopelandi (§), J>. Balceri (|), Fletcherodrilus unicus (§), 
Megascolides insularis (g), If. australis , Jf. roseus (|), M. tuber- 
eulatus , and Digaster queenslandica , D. gayndahensis , and 
Cryptodrilus cooraniensis . (8) Those forms in which they join 

just before the external opening, or they may even open together 
on the surface, e. g., Cryptodrilus illawarrce , and sometimes 
Diporochceta Copelandi. (4) Those in which the vasa deferentia 
open quite independently of the spermidueal openings, e. g. 
Diplotremafragilis —in front, but on the same segment; and in 
Acanthodrilus Sydney ensis, on different segments. 

It will be seen from the examples given in the second group, 
that there are several exceptions among these Australian forms 
to the statement made by Beddard that the vasa deferentia enter 
the gland-duct at its commencement in the Perichastidae. 

Associated with these ducts are to be seen, in certain genera 
and species, penial setae. These are usually situated two on the 
inner side of each spermidueal duct. They are enclosed in a 
sheath within slightly muscular sacs—usually each sac only 
contains one seta, e.g in Megascolides attenuatus (one on each 
side of the body), M. tuber eulatus, Cryptodrilus illawarrce, Di- 
porochceta Balceri; but sometimes there may be two or even 
more in each sac, e.g., in Diporochceta Copelandi and Digaster 
armifera. These setse may open by definite ducts into the cavity 
of the spermidueal duct and so reach the surface, e.g. in Dipo¬ 
rochceta Bakeri , D. Copelandi , and Digaster armifera. At other 
times they simply protrude straight through the body-wall, in¬ 
dependently of the duct, e. g., Diplotrema fragilis, Megascolides 
tuberculatus, Cryptodrilus illawarrce. They are larger than usual 
in Megascolides tuberculatus, Diporochceta Bakeri , and Digaster 
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armifera , and thinner than usual in Diporochceta Copelandi. In 
all, except Orijptodrilus illaioarrce and Digaster armifera, they 
are smooth and slightly curved. In C. illaioarrce (PL 15. fig. 24) 
they are curiously Lent hack or recurved near the tip ; while in 
Digaster armifera (as already described by Mr. Fletcher) the tip 
is beset with five spines, and ends in a double chelate joint. 

0. Histology. 

I. Spermichical Glands. 

Typically each gland is a hollow structure, the body-wall being 
composed of long glandular cells, with a columnar cell-lining and 
covered by peritoneal membrane. Though there are considerable 
differences in the microscopic structure of the spermidueal 
gland in various forms, yet there is a certain amount of constancy 
in the relations of the external and internal structure of the 
gland. Thus the variations in its histology fall chiefly into two 
main groups, corresponding (1) to the tubular forms, and (2) to 
the lob ate forms. 

1. The Tubular Dorms (PL 14. fig. 16).—Here there is a central 
dnct running the whole length of the gland, and directly 
continuous to the exterior. This duct is lined throughout 
by epithelium generally of ordinary columnar cells ( c.e .), with 
a nucleus at the inner end of each (fig. 17), or sometimes of 
cubical cells (fig. 16). The inner ends of the cells are usually 
more or less homy, while the nuclei are usually clearly visible 
even when the boundaries of the cells are not so (fig. 17). In 
Megaseolides australis , however, as previously described by 
Professor Spencer, these lining-cells are more granular in 
appearance, staining deeply and rarely showing any nuclei. 
Outside this lining is often a small amount of connective-tissue 
with small blood-vessels. The outermost layer of the wall of 
the duct making up the bulk of the gland is composed chiefly of 
coarsely granular gland-cells (g.c., PL 14. fig, 16 & PL 15. fig. 17), 
Each of these has a pear-shaped outer end, containing a nucleus 
often pushed to one side: it has a long narrow duct-like inner 
end which opens into the lumen of the gland, between the cells 
of the columnar lining—sometimes singly, e.g., in Megaseolides 
roseus, M. australis, M. attenuates, M. insularis,M. liobartensis, and 
Diplotrema fragilis; and sometimes in groups, especially where 
the lining is at all horny, e.g. in Megaseolides intermedins (fig. 17), 
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M. motorize? M. tuberoulatus , Digaster excomta , Fletcherodrilus 
unicus , Digorochzeia Copelandi , and _Z>. JBalceri (occasionally in 
the latter they appear singly). 

In some forms there are a limited number of cells which are 
generally scattered and are similar to the gland-cells around 
them, except that they are more granular and stain very much 
more readily with methylene-blue than the others, and are there¬ 
fore very conspicuous, e. g. in Megascolides victories and JFleichero- 
drilus unions^ in both of which cases they are very numerous; also 
in Digaster armifera and Diporoclueia JBalceri. At other times 
similarly staining cells form a more or less distinct layer at about 
half the thickness of the wall of the gland. These cells have a 
more rounded cluh-shaped end than the ordinary gland-cells, 
and are very well-marked in Megascolides insular is (PL 14. fig. 16) 
and M. hobartensis. The blood-vessels in these forms are some¬ 
times found in the connective-tissue immediately around the 
columnar-cell lining; but often the main blood-vessel runs down 
the side of the gland, branching there and sending in fine 
capillaries amongst the glandular cells ( b.v PL 15. fig. 17). The 
forms Cryptodrilus illaivarrze, JMJegascolex dorsalis , and Digaster 
excavata will be described with the lobate forms. 

In Acanthodrilus Sydney ensis (PL 15. fig. 18) the structure of 
the three parts of each tube is as follows :•—The proximal part is 
the gland-duct (fig. 18 a), which as usual is lined by columnar 
cells, the cell-outlines being rarely seen while the nucleus is large 
and distinct. The muscle-layer forming the thickness of the 
wall (e.mJ) is composed, as in other forms, chiefly of circular fibres. 

The next part forms an intermediate region between the duct 
and the glandular part proper. The lining of non-glandular 
epithelial cells is continued back from the duct (fig. 18 6). The 
glandular cells (f/.c.) are quite distinct in appearance from those 
previously described. They are almost columnar in shape, with 
an inner slightly rounded end and a nucleus near their outer 
end, surrounded by the granular cell-contents. This is succeeded 
by the third and most distal part (fig. IS c )—the most glandular. 
This is most striking in appearance, owing to the rapidity with 
which the cell-contents stain in methylene-blue, as may be 
seen on reference to the figure, where it is indicated by the 
depth of the shading. The facts show that the deeply- 
staining material (mucous or other secretion) is situated 
variously at the inner or outer end of the cell; and it may be 
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inferred that in the latter case it has not yet made its way to 
the cavity of the gland ; while in the former it is just about to be 
passed out into that cavity, as the outer part of the cell in these 
cases is very finely granular, and does not take the methylene- 
blue at all readily. The cells are much larger than those seen in 
other forms, and, by the irregularity in shape of their inner ends, 
they make the cavity of the gland in this region very uneven, 
though of greater calibre than the intermediate portion. The 
blood-vessel runs up alongside the wall of the gland and branches 
on the surface. It will be found that this differs considerably 
from the description given by Beddard of the spermiducal 
gland of Acantliodrilm among other genera. Acanthodrilus is 
described by him as being similar to other genera of Megasoo- 
licidae, such as those having tubular spermiducal glands, 
i* e* the Cryptodrilidae and Periehastidae, and all but one of the 
Acanthodrilidae. That this is not so in this species is evident. 
In the first place, the cells of the columnar lining, even in 
the intermediate portion, are not granular, the nucleus only 
being generally visible, and indeed this is by no means a constant 
character in many of the genera, as before described. There 
is further no columnar-cell lining at all in the glandular part 
proper of this Acanthodrilid. Again, the glandular cells here 
are quite distinct in shape and appearance from the pear-shaped 
cells with long duct-like inner ends, found so constantly in such 
genera as Megascolides , Diporockceta , and the ordinary Acantho- 
drilids. They are here moreover only one layer thick. Even in 
the intermediate portion the gland-cells are more like those in the 
glandular part proper, than like those found in the genera above 
named. 

2. The Lob ate J Forms. —These show in microscopic section a 
distinct and characteristic lobular arrangement, typically without 
any central tube. The lobules are more or less well-defined 
accordingly as the whole gland is less or more compact, since in 
the more closely-packed glands the cells of contiguous lobules 
have a tendency to overlap, thus masking to a certain extent 
the radiate appearance so conspicuous in the looser forms. The 
lobules, especially in the latter case, are separated by a small 
amount of connective-tissue (PL 15. fig. 19). In this there run the 
blood-vessels of the gland(&.y.), which are often very numerous and 
definite, e.g. in Digaster brunneus, and at other times have more 
the nature of lacunas; the very fine terminal branches of the 
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gland-duct are also to be found in this connective-tissue. The 
latter are lined by a well-marked cubical epithelium surrounded 
by a few muscle-fibres. Each lobule has typically a radiate* 
appearance, with sometimes a small lacuna or space (U.) in its 
centre, e. g . in Megascolex Dendyi , M. tasmcmica , and M. dorsalis , 
which is however generally obliterated by the approximation 
of the inner ends of the cells. In very rare cases, a communi¬ 
cation can be traced between it and one of the terminal branches' 
of the gland-duct (as in fig. 20). In no instance was an epithelium 
of any kind to be seen around the central lacuna. The cells 
forming the substance of the lobules are of three kinds ;—(i) The 
chief are those having the appearance of ordinary long narrow 
gland-cells with swollen outer ends, which contain large darkly- 
staining granules with generally a nucleus, (ii) The second 
group of cells are a number which appear to be quite empty and 
rarely showing a nucleus: they are probably simply cells which 
have discharged their contents into the gland-duct, (iii) Here 
again in some forms, e. g. Megascolex FrencM and Digaster 
queenslandica , we find the cells seen in the tubular forms which 
stain readily with methylene-blue, and which serve here to- 
accentuate the radiate appearance of the lobules, especially in 
D. queenslandica . The inner ends of the first and second sets,, 
and of the third when present, come together in the centre 
of the lobule and evidently pour their contents into the gland- 
duct by means of the lacuna and duct before mentioned. 

As before stated, the three species Orypiodrihis illcmarrce r 
Megascolex dorsalis , and Digaster excamta , are intermediate 
forms between the tubular and lobate glands. In the two 
former there is a well-marked central duct running the whole 
length of the gland (fig. 24), and lined by columnar cells with a 
cuticular edge as usual in tubular forms. The main mass of the 
gland, however, is made up of lobules sometimes indistinctly 
separated from one another. In the centre of each lobule is a 
lacuna, which is connected with the central duct by a complex 
series of branches. Blood-sinuses run between the lobules. In 
Digaster excamta the branching is very much less complicated. 
There is but one series of branches from the central tube to form 
lobules, which are sometimes but seven or eight in number in the 
circumference of the gland. The central duct with its columnar 
lining is very conspicuous. It will be noted that this inter¬ 
mediate character agrees entirely in the first two cases with 



134 


MISS G-. SWEET OH THE SPEBMIB1JCA.L 


wliat might have been expected from the external form, for it is 
often difficult to know to which group to refer the glands in 
these species by merely examining the outside of the gland. 


II. Accessory Glands . 

(1) Glands found within the coelom, as in Megascolides inter - 
medius , M. attenuatus , and Diplotrema fragilis, These include 
two distinct types. In Megascolides intermedins and 3£ attenu¬ 
atus the glandular masses occupy the internal surface of the 
ventral body-wall between the spermiducal ducts. In the former, 
M. inter medius (PL 14. fig. 3), these structures (my.) vary in the 
number of segments they occupy, e,g, from two to four segments, 
or they may even be absent altogether. In J£ attenuatus they 
were found to occupy three segments—17,18,19. They consist 
(PL 15. fig. 21) of a mass of long unicellular glands covered by 
the thin peritoneal membrane ; the gland-cells have pear-shaped 
outer ends, with granular contents and distinct nuclei. The long 
narrow duct-like inner ends of these cells (g*"c. ff ) run down 
through the longitudinal and circular layers, and open on the 
ventral surface between the columnar cells of the epidermis. In 
M. attenuatus the gland-cells at the sides of the. mass are much 
(sometimes two or three times) longer than those in the centre, 
otherwise they resemble those in M. intermedins . In each case 
the nerve-cord runs above, and is supported by the glandular 
mass. In M, intermedins (fig. 3) the surface is seen to he 
mottled, owing to the presence of small patches of brown pigment. 

Diplotrema fragilis (PL 15. fig. 22).—Here the gland-mass takes 
up the ventral surface of segments 16 to 20 or 21. It is divided 
up transversely by the septa which traverse it. In segment 18 
the spermiducal duct runs down alongside this accessory gland- 
mass to open on the surface. In microscopic structure the 
gland-mass is very different from that in Megascolides inter¬ 
medins . It is composed of a number of groups, a central one on 
which rests the nerve-cord, and two others on either side of this 
(cf fig.). Each contains a central cavity which is lined by 
a single row of very granular cells varying somewhat in size, 
each with a nucleus. The cavity of the central group is some¬ 
what irregular, while its floor is formed by the layer of longi¬ 
tudinal muscles on which are situated gland-cells. Each of the 
lateral groups has a definite opening to the exterior through the 
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body-wall (fig. 22, a ), but no opening could be seen in relation 
to tbe central gronp. It is probable, however, that this opens 
by means of a communication with tbe duct leading from tbe 
inner of each set of lateral groups. Each group is surrounded 
by a distinct layer containing muscle-fibres. This doubtless 
assists the propulsion of the secretion outwards. Between each 
of the two lateral groups on each side and between them and the 
central group, in the region of the spermiducal-duefc opening, is 
a muscular sac (s.s.) containing a large curved but smooth penial 
seta (s). There are thus two of these on each side, and the 
gland-groups open, not around the opening of the spermiducal 
duct, hut around tbe penial setae. This will be clear on a reference 
to the figure. 

(2) Glands embedded in the body-wall, e . g. Megascolex dor¬ 
salis and Digaster ececavata. In M. dorsalis (Pi. 15. fig. 23) there 
are two completely different sets of glands separated by the sper- 
xnidueal duct. The first and upper of these ( a!g which lies to 
the outer side of the spermiducal duct, is composed of a number 
of alveoli. Each alveolus contains a central cavity surrounded by 
large finely granular gland-cells, each with a nucleus pushed to 
its outer edge. The alveoli are separated from each other by a 
number of connective-tissue septa. No connection could be 
traced between these and tbe gland-duct, though from their 
position it is probable that they do, at times, open into tbe spermi¬ 
ducal duct. The second set are those (a.g.) to be found on the 
inner side of the gland-duct. They are much lower down in the 
papilla. The cells of these groups are much smaller and clearer, 
though arranged as before around a central space. Each group 
opens on tbe surface not by means of a single duct, but by a 
number of fine ducts from the gland-cells forming the group. 
These run down and open to the surface between the columnar 
cells of the epidermis. It is the latter set only which are found. 
in Digaster excavata . In this form the groups are more nume¬ 
rous, but more scattered and looser in structure. The groups of 
unicellular ducts, which are longer than in Megascolex dorsalis , 
are to he seen very clearly opening on the surface. One or two 
groups open into the spermiducal duct, close by the opening of 
the setas into the latter. 
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Summary. 

It will be seen from the above description that there is, in 
these species, a continuous series of forms of increasing coin-' 
plexity in internal structure. Commencing with the tubular 
forms, we have first those in which the gland-cells open into the 
lumen between the columnar cells of the lining (PL 14. fig. 16).. 
There is here obviously a very close resemblance in structure 
to the elitellum or to the special accessory gland in 
Megascolides intermedium and M. attenuatus , if we neglect the 
occurrence of the muscle-layers there. JSText we have those 
forms in which perhaps, on account of the increase in cornifica- 
tion of the lining epithelium, the gland-cells open into the lumen 
in groups (PL 15. fig. 17). The next stage is seen in such a 
form as Dig aster eoocamta , where the lumen gives out a single 
series of branches, each of which bears at its end a group 
of gland-cells, which is thus situated at about half the thickness 
of the gland-wall. Here, however, the columnar lining of the 
main duct is not continued up these branches (cf. Digaster 
ecccavata). 

Further complication is met with in such forms as Megasco¬ 
lides illawarrce and Megascoleos dorsalis , where the main duct all 
along its length branches considerably more than in Digaster 
eoscamta , and here to a great extent the branches are lined by 
cubical cells continuous with the columnar lining of the main 
duct (PL 15. fig. 24); but here also there is no cell-lining to the- 
fine terminations of the branches. From these we pass to such 
highly complex forms as, for example, Megascolex tasmanica , J£ 
Drenchi, in which the main duct breaks up immediately it enters 
the gland, so that there is no central tube in these lobate forms 
(PL 15. figs. 19 & 20). Corresponding with this, the branching 
is still further increased, and as a result the lobules become more 
closely compacted together and fill up the entire interior of the 
gland. Consequent on this increase in branching, the groups 
are much more numerous and are pushed out towards the peri¬ 
phery, so that the mass of the gland is made up of these groups, 
the cells in which become more closely pressed together and 
their ducts much shortened. The blood-vessels which originally 
ran along the surface of the gland, or just outside the lining of 
the duet, have become much branched corresponding with the 
branching of the duct, and serve very often, with the small 



G-LANDS OF AUSTBALIAX EABTHWOBMS. 


137 


amount of connective-tissue in which they ran, to separate 
lobule from lobule, at the same time sending branches into them 
between the cells, to which they supply materials for secretion. 

The result of this investigation into the structure of the spermi- 
ducal glands of an entirely different series of species from those 
studied by Beddard, clearly corroborates the statement that 
the more complicated lobate forms are derived in a compara¬ 
tively simple way from the tubular. 

Acanthodrilus sgdneyensis, however, differing as it does so 
markedly from the Acantliodrilidm generally, cannot be referred 
to the consecutive series at all. 


Conclusions. 

The following are the more important conclusions arising out 
of this paper :— 


1. That for the glands in question there is a correspondence 

between internal structure and external form. 

2. That there exists a complete series of conditions connecting 

the simplest tubular form w r ith the most complex lobular. 

3. That a cell-lining is absent from the finest terminations of 

the duct. 

4. That the structure of the accessory glands in Diydotrema 

fragilis is peculiar, and that of the spermiducal gland in 
Acanthodrilus syclneyensis unique. 

EXPLANATION OF THE PLATES. 

Reference Letters. 


a.g accessory glands. 
a.'gJ, upper accessory glands. 
h.v., blood-vessel, 
ex. columnar epithelium. 
cJ. y cuticular layer. 
cm,, circular muscle-layer of body- 
wail. 

e.’mJ, circular muscle-layer of gland- 
duct. 

e.t., connective-tissue. 
g.c.j gland-cells. 

g,'e.\ special club-shaped gland-cells. 
g."e,", duct of gland-cell. 

l.m», longitudinal muscle-layer. 


I'm. 1 , longitudinal muscle-band. 
l.L> lacuna in centre of lobule, 

m. b., muscular bulbus. 

n. c., nerve-cord. 
jp. } peritoneum. 

r. , ciliated rosette. 

s. , penial seta. 
s.s., setal sac. 

s.r., sperm-reservoir. 
sp.d., spermiducal duct. 
sp.'df fine branches of spermiducal 
duet. 

sp.g., spermiducal gland. 
v.d vas deferens. 


The outlines of all the figures have been drawn beneath the camera lucida, 
and on pi. 14 the position of the vas deferens is in all eas©3 indicated by dotted 
lines. 

LINN. JOUBN.—ZOOLOGY, VOL. XXVIII. 


10 



138 


MISS G. SWEET 0N THE S PERMED UCAL 


Plate 14. 

Fig. 1. Spermiducal gland on left side of Diporochceta Bakeri, showing spermi- 
ducal duct and two setal sacs. X 6. 

2. Fletcherodrilus unicus. Spermiducal gland of right side. The muscular 

bulbus (m.h.) is seen on each side to run under the ventral longitudinal 
muscle-band (, l.'mJ ) which supports the nerve-cord («.<?.). X 6. 

3. Megaseolides mter?nedius. The spermiducal glands lie in segment 

18, transversely to the body. On the ventral surface is seen the mass 
of unicellular glands, the "surface being mottled with patches of 
pigment. The nerve-cord runs above this. X 6. 

4. Megaseolides victories. Spermiducal gland of right side lying in 

segments 18 to 29, The duct is much coiled. X 6. 

5. Megaseolides roseus. Spermiducal gland of left side. Gland very much 

coiled. X (>. 

6. Uiplofrema fragiiis. Spermiducal glands and ventral accessory 

glands. X 18. 

7. Acanthodrilus sydneyensis. Two pairs of spermiducal glands. The 

position and opening of the vas deferens on segment 18 is shown 
by a dotted line. 

8. Megaseolex Frenchi. Lobate spermiducal gland of right side, in 

segments 18 and 19. The markings on the surface of the gland may 
be clearly seen. X 6. 

9. Megaseolex Dendyi. Spermiducal gland of right side. Lobate in 

segments 18 and 19, with a curved duct in segment 18. X 6. 

10. Megaseolex dorsalis. Spermiducal gland of left side. Surface showing 

irregular markings. Duct very short. X 6. 

11. Digester queenslandica. Gland of right side. Surface-markings slightly 

visible. No duct to be seen from above. X 6. 

12. Digester queenslandica. Spermiducal gland of another individual. 

Tubular in appearance. No duct visible. X 12. 

13. Digester avmifcra. Trilobed gland of right side with setal sacs and 

muscles belonging to them, attached to the terminal part of the gland- 
duct. x 6. 

14. Megaseolex Ficlden. Bilobed gland of left side with lobular surface- 

markings. Duet curved and entering muscular bulbus. X 6. 

15. Megaseolex intermedins. Portion of section showing sperm-reservoir 

of right side with its division into two parts, the lower containing 
the sperm-rosettes, and developing sperm in both. The vas deferens 
from the previous segment may also be seen, and the nerve-cord in 
position. Zeiss A.A. oc. (2). 

16. Megaseolides insularis . Transverse section of spermiducal gland 

showing ordinary gland-cells, special club-shaped cells, and columnar 
lining. The whole enclosed in peritoneum. Zeiss D. oc. (2), 

Plate 15. 

Fig. 17. Megaseolides, intermedins . Transverse section through gland-wall, 

showing groups of gland-cells. The outlines of the columnar cells 
lining the duct are not visible. The nuclei are clearly seen, as also 
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the horny layer next the lumen. Two small blood-vessels are seen 
running in from the surface. Zeiss 13. oc. (2). 

Fig. 18 a. Acanthodrilus sydneyensis . Transverse section through duct of 
gland showing nuclei of columnar lining and the circular muscle- 
layer. 

18 5. Acanthodrilus sydneyensis . Transverse section through the inter¬ 

mediate part of gland showing nuclei of columnar cells surrounded 
by short granular cells. 

18 c. Acanthodrilus sydneyensis. Oblique section through terminal 
glandular part of gland. A blood-vessel is seen running up one 
side. The irregular gland-cells are shown; the relative depth to 
which they are stained-with methylen-blue is shown by the shading. 
Zeiss D. oc. (2). 

19. Bigaster brunneus. Section across lobate gland showing the granular 

gland-cells and the apparently empty cells all with their ducts 
opening into a very small central space without any lining membrane. 
Around the lobule are a number of blood-vessels separating it from, 
its neighbours. Zeiss E. oc. (2). 

20. Megascolex tasmanica. Section across lobule in gland showing the 

gland-cells opening into a much larger lacuna, which is connected 
with one of the five terminations of the gland-duet by means of a 
branch with a single layer of much flattened epithelium cells. The 
cut ends of some of the glandular cell-ducts are seen in the lacuna. 
No blood-vessels were visible, and are probably present in the form 
of sinuses. Zeiss E. oc. (2). 

21. Megascolides intermedins. Portion of transverse section through 

region of the spermiducal gland showing portion of wall of 
spermiducal duct cut through, and the mass of unicellular glands 
occupying the ventral surface here, with their ducts opening to the 
surface. The position of the nerve-cord is shown and the muscular 
layers of the body-wall. Zeiss C. oc. (2). 

22. Biploirema fragilis. Portion of transverse section showing the rela¬ 

tions of the spermiducal duct, accessory glands, set® and setal sacs, 
and nerre-cord. The vas deferens has opened two sections anterior 
to this, while the spermiducal gland opens two or three posterior to 
this. The opening of one group of gland-cells is seen cut through 
at a'. Zeiss A. oc. (2). 

23. Megascolex dorsalis. Transverse section of the accessory glands (a.g. 

and a, r gj) surrounding the opening of the spermiducal gland which 
is seen cut through obliquely. The groups of unicellular ducts are 
clearly seen in the lower portion of the section. Zeiss G. oc. (2). 

24. Cryptodrilus illawarrcs. Portion of transverse section showing the 

lower part of the gland, the gland-duct, vas deferens, and the two 
set® in their sacs. Zeiss A. oe. (2). 


10 * 
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The Subterranean Amphipoda of the British Isles. By Citable® 
Chiltoh, M.A., D.Se., E.L.S., Eesearch Bellow, University 
of Edinburgh. 

[Bead 21st June, 1900.] 

(Plates 16-18.) 

Although the first subterranean Amphipod that was definitely 
recognized and described as such was a British species, and 
although the different species known at the time were described 
and figured in some detail by Spence Bate and Westwood in 
1868 [1. pp. 811 to 828] *, very little has been published on the 
group by subsequent British writers, though on the Continent 
several important papers dealing with the subject have appeared. 
These Amphipods are known to be widely distributed in the 
southern parts of England and they have been also recorded 
from Dublin, and, judging from experience in other countries,, 
they are probably fairly abundant; but at the same time it is 
by no means easy to obtain specimens, for they are either alto¬ 
gether overlooked by the ordinary householder, or, if they are 
seen, their presence is, as Mr. Stebhing [2. p. 80] has pointed 
out, kept a secret from the fear that the well may otherwise be 
closed by the sanitary authorities. There are several points 
that are still uncertain with regard to the number and distribution 
of the British species, and in the course of a wider study of sub¬ 
terranean Crustacea I was anxious to solve these so far as possible,, 
and to attract fresh attention to the subject in the bope that 
further knowledge might be obtained upon it. This paper is the 
result of the work that I have been able to do on the subject; 
but though various friends have generously supplied me with all 
their available material, I regret that the results must seem 
somewhat meagre, and that I am not able to add very much 
to the information given many years ago by Spence Bate. How¬ 
ever, I give fuller details of some of the species and revise the 
nomenclature, after comparison with some of the European species, 
I also give a very short sketch .of the growth of our kn owledge 
on the subject, and some brief notes on the distribution of the 
British species. 

* The numbers in square brackets refer to the list of references at the end of 
the paper. v..._ L 
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For supplying me with material 1 desire to record my best 
thanks to the Eev. T. E. E. Stebbing, w r ho has very kindly placed 
the whole of his specimens of the group at my disposal, to Pro¬ 
fessor B’Arcy W. Thompson, C.B., of University College, Dundee, 
to Dr. E. T. Scharff of Dublin, and to Dr. S. F. Harmer of Cam¬ 
bridge. Monsieur Edouard Ohevreux of Bone, Algeria, and 
Professor Franz Yejdovsky of Prague have given me specimens 
from some localities on the Continent that have been most useful 
for the purpose of comparison. 

Historical . 

The first mention of subterranean Crustacea in the British 
Isles was made by Leach [3. p. 403] in the article “ Crustaceo- 
logy 99 in the ‘ Edinburgh Encyclopedia,’ published probably in 
1813 or 1814. His specimen came from a well in London, and 
was by him distinguished from Gammarm puleoc under the 
name G. subterraneits . His description is very brief and insuf¬ 
ficient, but from what he says it is, I think, evident that the 
specimen must have belonged to the genus now known as 
Nipliargus ; and from our present knowledge of the distribution 
and occurrence of the species of this genus, it is perhaps not 
unreasonable to suppose that it was the species which is most 
commonly found and which has long been known in England by 
the name Mphargus aquilex , Scbiodte, and I have accordingly 
in this paper followed Della Yalle in adopting Leach’s name for 
this species. Spence Bate and Westwood give Leach’s species as 
a synonym of JST. aquilex, though retaining the later name of the 
species [1. p. 314]. 

For many years nothing appeared on the subject in England, 
though on the Continent species of subterranean Amphipods 
were described by Gervais [4. p. 127], Koch [5], Scbiodte [8], 
Caspary [6], Hosius [7], &e., and in 1851 the genus Niphargm 
was established by Scbiodte. 

In 1853 a subterranean Amphipod was found by J. 0. West- 
wood at Maidenhead [9. p. 218]; this was at first referred to 
17. sfygius, Scbiodte, but was shortly afterwards described as a 
separate species, A 7 , aquilex , by Scbiodte. This species was 
accepted as a good one by Spence Bate and Westwood, though 
on different grounds from those relied upon by Schiodte in 
-defining the species. Adam White, in his * Popular History 
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of tie British Crustacea 7 [ 10 ], gave tie species under tie 
name Niphargus ctqicilex, Schibdte, and suggested that it was 
the same as Gammams subterranens 3 Leach. Some account 
of it was given anonymously in the 4 Natural History Beview ? 
in 1857® 

In 1859 Spence Bate [11] described two new species of Mi- 
phargus? viz. M, font anus and M, Koohianus^ and also established 
the new genus Grangonyx for another species, C . subterrcmeus , 
found by the Bey® H. B. Hogan at Bingwood. In the same year 
Hogan gave some account of the habits, food-supply, <&c. of these 
three species [12. pp. 166-169]. 

All the British subterranean species were given by Spence 
Bate in tbe 4 Catalogue of the Amphipoda in the British Museum 7 
in 1862 [13. pp. 174 &c.], and afterwards by Bate &> Westwood 
in their 4 History of the British Sessile-eyed Crustacea, 7 where 
full descriptions are given and some general remarks are 
made on their affinities, habits, distribution, &c. [1. pp. 311 to 
328]. 

I do not know of any further work in English specially dealing 
with these Crustacea, though naturally they have frequently 
been referred to in some of the numerous works dealing with 
the similar forms found in other countries ; some remarks upon 
them are made too by Stebbing in the course of the Biblio¬ 
graphical Introduction to bis “ Beport on the 4 Challenger 7 
Amphipoda. 77 

Quite recently a species of Niphargus has been recorded from 
Cringleford, near Norwich, by Dr. S. E. Harraer [14. pp. 489- 
491] ; and the Bev. T. B. B. Stebbing [2] has drawn attention to 
the whole subject of the British subterranean fauna in bis address 
to the Associated Societies at the Hover Meeting of the British 
Association. 

Of the writers on European species it will be sufficient to 
mention the names of Yalette St. George [15]; Joseph [16]; de 
Bougemont [17], whose papers led to so much controversy ; 
Humbert [18], who described a variety of Niphargus puteanm, 
Koch, with an accuracy and fullness of detail that has scarcely 
been equalled since; Moniez [ 19 ]; and Wrzesrdowski [20], in 
whose paper a full historical account of the subject will be 
found. 

More recently Cbevreux [22] has described a new species of 
Niphargus from Brance, Yejdovsky has published valuable papers 
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oh Grangonyx [21] and on the rudimentary eyes of Niphargus 
[34], and Armand Tire [23] deals with two species of the latter 
genus in his work 6 La Eaune souterraine de France,’ issued 
during the present year* 

In North America several similar Amphipods have been dis¬ 
covered and have been described by Cope [24], Packard [25], 
Forbes [27], Benedict [26], &c.; full information of the cave- 
fauna of North America will be found in Packard’s larger memoir 
published in 1888, and he has rediscussed some of the theoretical 
hearings of the facts in a subsequent paper [35]. 

The New-Zealand forms first recorded by me in 1881 and 
1882 are fully described in my paper in the 4 Transactions of the 
Linnean Society’ in 1894 [28. pp. 163-284]. Closely allied 
Amphipods, but with normal eyes, were described from. Tasmania 
by Gt. M. Thomson in 1892 [29] ; and within the last year a blind 
species of Niphargus has been found by 0. A. Sayce in Gippsland, 
Victoria, Australia [30. pp. 152-159]. 


Distribution of the British Species . 

Owing to the isolated localities in which they are found and 
to the fact that specimens have fallen into the hands of many 
different observers, a large number of species of Niphargus has 
already been described, some of them probably on insufficient 
grounds. In his revision of the genus in 1890 Wrzesniowski 
gives a list of 14 species, six, however, he marks as doubtful; 
and Stebbing [31. p. 425] has since suggested that one of these, 
Niphargus Moniezi , may perhaps more appropriately find a place 
under Neoniphargus . On the other hand, Chevreux has recently 
described a new species, N. Yirei , from, the grottos of the Jura 
and tells me by letter that he has other new species to describe. 
Other writers, such as de Bougemont and Della Valle, again, 
have supposed that the different species described are merely 
forms of one wide-spread species, and have caused great confusion 
by reducing them all to synonyms of Niphargus putemus , Koch. 
The latest effort of this kind is that of Hamann [33. p. 234], who 
recognizes neither Niphargus nor Grangonyx , and classes all the 
subterranean Amphipods of Europe under G-ammarus puteanus , 
Koch. It is almost incredible that he should come to this con¬ 
clusion after avowedly studying Wrzesniowski’s work, and 
it will be evident to all that he has quite failed to appreciate 
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tlie careful observations of the latter, and his view that all 
the recorded species are forms of one cannot be for a moment 
accepted. 

Fortunately there is no great difficulty in identifying our 
British species. Besides Niphargus fontanus , which I have not 
seen, we have three species. The first, N. subterraneus , Leach, 
is known from many districts in the Southern Counties of Eng¬ 
land and as far north as FTorwich; it has not been recorded 
from Scotland nor Ireland; Mr. Thomas Scott tells me that he 
has frequently sought for subterranean crustaceans from wells 
near Edinburgh without success, and I have not been able to 
hear of them in any part of Scotland, though I have made 
frequent inquiries ; neither could it be found in the Irish caves 
investigated by Carpenter and others, though it had been specially 
looked for years before by "Wright and Halliday [36. p. 26]. In 
Europe the species is very widely distributed and has been 
recorded from many localities in France, Austria, Bohemia, 
Germany, Poland, &c. 

The second species, N. KocManus , Spence Bate, has been 
recorded from several localities in the South of England, and is 
also found in Ireland at Dublin. In Europe it is so far known 
from Munich only, though it is doubtless to be found at other 
places ; and it seems probable that N. puteanus , described by 
Hosdus from Bonn, is the same species. 

The third speeies, Grangonyx subterraneus , Spence Bate, is 
known in England only from Bingwood and Marlborough and 
appears to be rare, for in each case only a single specimen was 
obtained. In Europe a few specimens have been recorded from 
Badotin near Prague by Yejdovsky, and many years previously 
it was taken at Munich by de Bougemont. 

From this it appears that, with the" exception of JSF. fontanus , 
which is as yet known only from Spence Bate’s description, 
all the British forms belong to species widely distributed in 
Europe. 

Genus Niphargtjs, Schiodte. 

1851. Niphargusj Schiodte, Det dauske Yidenskabernes-Selskabs Skrifter, 
oe Baekke. Naturvidenskabelig og Mathematisk Afdeling, 

Bd. ii p. 26. 

The genus MpJiargus was established by Schiodte in 1851 for 
the reception of some subterranean Amphipoda and was accepted 
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by Spence Bate & "Westwood, who gave a fuller diagnosis in 1863 
[1, p. 311]; in 1876 Humbert gave a still fuller description 
[18. p. 312] ; and more recently Wrzesniowski [20. p. 620] 
has given a full critical history and account of the genus, 
followed by a Latin diagnosis, of which I give a translation 
here:— 

“ Eyes none (or rudimentary). 

u Body compressed, not carinate. Fourth and fifth segments of 
the pleon bearing slender setules. Epimera small. 

“ Superior antennas longer than the inferior, with a secondary 
appendage of not more than two joints; primary flagellum 
bearing olfactory setse and hyaline bacilli. Flagellum of inferior 
antennae in both sexes bearing only hyaline bacilli. 

“ Gnathopoda similar, subchelate, with the penultimate joint 
(propodos) dilated, of nearly the same form in both sexes. 

a Terminal uropoda biramous, inner ramus very small, outer 
ramus elongate, two-jointed (or one-jointed ?). 

44 Telson more or less deeply cleft. 

44 Molar tubercle of the mandibles supplied with a long seta; 
palp narrow, three-jointed. 

44 First maxillae furnished with forked spines ; palp large, two- 
jointed, of the same form in the right and left maxillae, armed at 
the apex with spines and setae; inner lobe narrow, bearing only 
two or three setae at the apex. 

44 Second maxilla with the inner lobe bearing setae at tbe apex 
only. 

44 Outer lobe of the maxillipedes armed on its inner margin with 
teeth, at the apex with teeth and strong setae; inner lobe armed 
at the apex with three strong teeth and a very few setae, the 
inner margin destitute of setae ; palp elongate, the last joint very 
narrow towards the apex, unguiform.” 

This is rather a long and unwieldy generic description, and no 
doubt the diagnosis could be considerably curtailed if Niphargm 
were compared with allied genera and the characters common to 
several genera carefully eliminated ; and this will I hope be done 
by the Bev. T. B. B. Stebbing in his account of the Amphipoda 
prepared for 4 Has Tierreich. 5 In his paper on new genera of 
the Gammaridse already published [31] he does not give revised 
diagnoses of the genera previously known, but among the new 
genera he gives one, Neoniphargus , which appears to come very 
close to Mphargus, the only important difference being that in 
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it the third uropocla are not elongate and their outer branch 
consists of one joint only. 

The affinities of Nipliargus were fully discussed by Wrzesni- 
owski in 1890, and in the present state of our knowledge if does 
not appear possible to add very much to what he then said. Its 
nearest allies seem to be the Neoniphargus already mentioned 
and Grangomjx , with the genera ]?aracrangonyx and JHucrangonyx 
lately established by Stebbing, while the little-known marine genus 
ffiriopsis also seems to he nearly related. Naturally enough it 
has frequently been compared with Gammarus , since freshwater 
species of this genus are often present in the districts where the 
subterranean Niphargi are found. Wrzesmowski has pointed out 
that most of the external characters of Niphargtis are shared by 
various species of G-ammarus , and that consequently these alone 
are not sufficient to distinguish the two genera; he has, how¬ 
ever, shown that there are important differences in the mouth- 
parts, and these he has described in great detail. Although 
there are considerable differences between the mouth-parts of a 
typical Gammarm and a typical Niphargus , there are already 
known some intermediate species, and no doubt others will here¬ 
after be described which will still further bridge over the gap 
between the two. Some of the numerous species from Lake 
Baikal referred to Gammarus by Dybowsky present external 
resemblances to JSfiphargus; but although many of them have 
been assigned to new genera by Stebbing, no satisfactory account 
of their mouth-parts has as yet been published, and without this 
it would be useless to attempt any detailed comparison. In his 
account of the genus Gr anyonyx Professor Vejdovsky has drawn 
special attention to the sensory setae found on various parts of the 
body and appendages; and he tells me that in these and also in 
some parts of the internal anatomy, especially in connection with 
the renal gland in the base of the low r er antennae, he has found 
good points of difference not only between allied genera such as 
Gammarus, Niphargus, and Grangonyx, but in some cases even 
between different species of the same genus—a paper dealing with 
these points will shortly be published by him. It is unfortunate 
that most of these characters, important as they are, can be 
observed only in fresh specimens or require to he elucidated 
by the cutting of serial sections, and that consequently they 
have been and, to a large extent, probably will continue to be 
neglected by the systematise 
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Nxphabgijs sebteeeanetjs, Leach . (Plates 16 and 17- fig- 1-) 
1814. Gammccrus subterraneus , Leach, Edinburgh Encyclopaedia, vol. vli, 
p. 403. 

1841-4. Gammarus puteanus , Koch, Deutschlands Crustaceen, Myria- 
poden und Araclmiden, Heft 36, Taf. xxii. 

1853. Niphargus stygius, Westwood, Proc. Linn. Soc., No. li. p. 218. 

„ „ Spence Bate, Ann. & Mag. N. H. ser, 2, xix- 

p. 146. 

1855. Niphargus aquilex , Sehiodte, Orersigt over det Kg. Danske Vidensk.- 
Selskabs Eorhandlinger, 1855, pp. 349-351; also in Nat. Hist. 
Review, i. p. 41, fig. B. 

1857. Niphargus aquilex , White, Popular History of British Crustacea, 
p. 187. 

1857. Gammarus puteanus , La Valette St. George, i( De Gammaro 
puteano,” Dissertatio Inauguralis, 1857. 

1862. Niphargus stygius , Spence Bate, Cat. Amphip. Brit. Mus. p. 174, 
pi. xxxii. fig. 1. 

1863. Niphargus aquilex , Spence Bate & Westwood, Brit. Sessile-eyed 
Crust, i. p. 315. 

1888. Niphargus aquilex , Stehbing, Report on the * Challenger ’ Amplii- 
poda, p. 316. 

1889. Gammarus puteanus ( ft a main triangulaire *’), Moniez, Rev. Biol, 
du Nord de la Prance, i. pp. 41-46. 

1890. Niphargus puteanus , Wrzesniowski, Zeitschrift fill* wissenschaft- 
liche Zoologie, L. 4, p. 673. 

1893. Niphargus subterraneus , Della Valle, Gammarini del Golfo di 
Napoli, p. 704 (inpai't). 

1896. Gammarus puteanus , Hamann, Europaische Hdhlenfauna, Jena, 
p. 234 {in part), 

1899. Niphargus aquilex , Planner, Trans. Norfolk & Norwich Naturalists" 
Society, vol. vi pp. 489-491. 

1900. Niphargus puteanus, Armand Vir6, Faune souterraine de France, 
p. 34 &c. 

Specific diagnosis .—Body slender, first four side-plates not so 
deep as their respective segments ; postero-inferior angles of the 
first three segments of the pleon broadly rounded. 

Superior antennae half as long as the body; flagellum of about 
20 joints, rather more than one and a half times the length of 
the peduncle; secondary appendage of two joints, shorter than 
the first two joints of the main flagellum. Inferior antenna 
with the flagellum of 7 to 9 joints. 

Maxillipedes with the lobes small, inner lobe reaching only to 
the end of the inner margin of the meros, and enter lobe reaching 
only halfway along the inner margin of the carpus. 
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First gnathopod witli the basos very broad, the width at the 
distal end in the male being fully one-half the length: ischium 
and ineros both short and subquadrate and of about equal size; 
ineros with its distal border fringed with a row of long setse, of 
which one is much longer than the others and is finely barbed, 
curved, and reaches about as far as the end of the propodos; 
greatest length of the carpns considerably less than that of the 
propodos; extremity very oblique and nearly all occupied by 
the articulation of the propodos, so that the posterior border is 
very short; a tuft of setse at the antero-distal angle, and a row 
along the outer edge of the short posterior border, on the inner 
surface is a row of about seven long setse along the half of the 
oblique extremity nearest to the posterior border: propodos 
large, sub triangular, broadest distally where the breadth is 
■slightly greater than the length of the anterior border: palm 
transverse, straight or slightly convex; anterior border with a 
tuft of about six setse at base of dactylos, and a smaller tuft 
situated a little proximally to this; the posterior border bears 
six short transverse rows of setse ; palm defined by a stout spine, 
and near it two smaller spines coarsely serrated, along the palm 
is a row of short setse, with one or two longer ones at intervals: 
dactylos fitting closely on to the palm, terminal claw very acute, 
secondary claw distinct and sharp with a short seta at its base, 
outer border convex and bearing only one seta opposite the base 
of the secondary claw. 

Second gnathopod slightly larger than the first, but very 
similar in form: basos not so broad, the greatest breadth being 
rather less than half the length; ischium and ineros similar to 
those of the first gnathopod, but the ineros without the large 
curved seta; carpus as long as the propodos, rather more 
slender than in the first gnathopod, the posterior surface longer 
and slightly concave for the reception of the base of the pro¬ 
podos, both edges bearing a row of setse; propodos as in the 
first gnathopod, but with the breadth at distal end distinctly 
greater than the length of the anterior border; posterior border 
very convex and with nine rows of setse ; dactylos as in first 
gnathopod. 

First and second pereiopoda equal in length, third slightly 
longer, fourth and fifth each distinctly longer than the one 
immediately preceding. Basa of third, fourth, and fifth pereio¬ 
poda rather narrow, the greatest breadth being rather more than 
one-half of the length. 
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Terminal nropoda in the fully-grown male nearly one-half the 
length of the body ; outer ramus of two subequal joints, the first 
with four tufts of set®, the terminal one nearly free from setse, 
except a small tuft at the apex. In the female the terminal 
nropoda one-fourth the length of the body, and the last joint 
of outer ramus only about one-third of the first. 

Telson reaching to the end of the peduncle of the third uro- 
poda, split to more than half its length, each lobe narrowing 
towards the apex, which bears three stout setse; outer margin 
convex, and with two fine setse a little anterior to the apex. 

Length of fully-grown specimens about 11 mm. 

Habitat. Southern Counties of England; (Europe generally). 

The above description will, I hope, be sufficient for the identi¬ 
fication of this species. A much more detailed description is 
given by Humbert of Niphargus puteanus var. Forelii , from 
Lake Geneva. Wrzesniowski indeed thinks this form sufficiently 
distinct to rank as a separate species, N . Forelii j but though he 
is perhaps right, the differences are very slight. Wrzesniowski’s- 
full description of Niphargus puteanus var. Vejdovshyi may also 
be consulted. 

The points chiefly relied upon by "Wrzes'aiowski for the sepa¬ 
ration of the different species of Niphargus are the lengths of 
the antennse and terminal nropoda in proportion to the body, the 
depth of the side-plates, the relative lengths of the pereiopoda r 
the shape of the propoda of the gnathopoda and of the lower 
margins and angles of the first three segments of the pleon, and 
the relative lengths of the two joints of the outer ramus of the 
third uropod. These points he found to he fairly constant in 
specimens of different ages from the same locality ; and they no 
doubt are good specific characters, though it is a little difficult to 
estimate some of them with accuracy, and I am inclined to think 
that Wrzesniowski relied a little too much on the supposed 
accuracy of the descriptions and figures given by other writers. 
It must he remembered, too, that the relative lengths of the 
two joints of the outer ramus of third uropoda varies in the two 
sexes. 

In addition to these points, I have found the shape of the 
maxillipedes and of the more proximal joints of the gnathopoda, 
especially the basos and the carpus, useful points for distinguishing, 
the British species; while the number of set® arising from 
the outer margin of the dactylos is a character that may be 
useful for readily separating some species, such as N. tatren&is. 
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"Wrzesniowski. The slight differences of the two gnathopoda in 
the form of the carpus have hitherto received little attention. 

I do not propose to enter into any points of internal anatomy, 
hut, as the question of the degree of the degeneration of the 
eyes is of special interest, I may call attention to a recent 
paper by Yejdovsky, in which he criticises the accounts pre¬ 
viously given, and, after a careful examination by means of serial 
sections, comes to the conclusion that in none of the species 
specially dealt with is there any organ present corresponding to 
a normal Arthropodan eye ; and that only in A 7 . puteanus , Koch, 
is it possible to speak of a true eye-rudiment, and that even here 
the degeneration has gone so far that the cells of the “ Augen- 
anlagehave been modified into a tendon-like bundle that serves 
to attach the large brain-ganglia to the walls of the head 
[34. p. 10]. 

The chief points by which the present species differs from 
other species of the genus appear to be :— 

The body is slender. 

The four anterior side-plates are not so deep as their segments. 

The upper antennse are not more than half the body-length. 

The gnathopoda have the basos broad, the carpus not longer 
than the propodos, the propodos rather broader than long, the 
daetylos with only one seta on its convex margin and only 
three or four very small ones on the concave margin. 

The first three segments of the pleon have the postero-inferior 
angle broadly rounded. 

The outer branch of the third uropod has the two joints 
of nearly the same length in the male, and in fully-grown 
specimens the last joint bears only few very short setae. (In 
younger males the terminal joint, though of about the same 
length as the first, may he more abundantly supplied with 
setse, and these may he longer than is shown in Plate 16. 
ur* cj.) 

Nibhabots Kochiahus, Spence Bate . (Plates 16 and 17. 

figs* 2 & 8.) 

1859. Niphargus Kochianus, Spence Bate, Proc. Dublin Univ. Zool. & 
Bot. Assoc, i. p. 28% figs. 1 and 1 a; Nat. Hist. Rev. vol. yi. 
p. 165, fig. 1. 

1859. Niphargus KocManus , Hogan, Nat. Hist. Rev. vol. vL pp. 166-169. 
1861, Niphargus KocManus, Hogan, Rep. Brit Assoc. (1860) pp. 116-117. 
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1862. Niphargus KocMmms, Spence Bate, Cat. Amphip. Brit. Mus. p. 177, 
pi. xxsii. fig. 3. 

1863. Niphargus Kochianus, Spence Bate & Westwood, Brit. Sessile-eyed 
Crust, i. p. 323. 

1889. Gammarus Kochianus, Moniez, Rev. Biol, du Nord de la France, 
i. p. 48. 

1890. Niphargus Kochianus, Wrzesniowski, Zeitsclirift fur wissenschaft- 
liclie Zoologie, L. 4, p. 674. 

1893. Niphargus Kochumusj Della Yalle, Gammarini del Golfo di Napoli, 
p. 704 (in part). 

1896. Gammarus puteanus, Hamann, Europaisclie Hdlilenfauna, p. 234 
(in part). 

Specific diagnosis .—Body less slender than in AC subferraneus , 
first four side-plates as deep as their segments. 

Second and third segments of pleon with posterior angles 
acute, that of the first rectangular. 

Superior antenna about two-thirds the length of the body, 
slender; third joint of peduncle more than half as long as the 
preceding joint; flagellum containing about 16 joints, secondary 
appendage of two slender joints, as long as the flrst two joints 
of the main flagellum. 

Inferior antenna with the last two joints of peduncle equal, 
rather slender; flagellum of about S joints, half as long again as 
the last joint of peduncle. 

Maxillipedes with the lobes large, inner lobe reaching con¬ 
siderably beyond the distal end of the inner margin of the meros, 
and the outer lobe reaching as far as the end of the carpus. 

First gnathopod shorter and rather stouter than the second; 
basos not specially broadened; carpus as long or longer than the 
propodos; propodos subquadrate, widest distally where the width 
is rather greater than the length; palm transverse, produced 
anteriorly as it approaches the inferior angle, so that this is 
rather less than a right;angle, defined by a stout spine with a 
smaller one at its base; dactylos fitting closely on to the palm, 
convex border with only one or two setae. 

Second gnathopod slender; carpus much longer than propodos, 
its inferior margin not much shorter than the anterior, and 
supplied with five tufts of setae : propodos as in first gnathopod, 
but narrower, its articulation with the carpus very narrow. 

Terminal uropoda about one-fifth of the length of the body; 
outer branch with the first joint about four or five times as long 
as the peduncle, and supplied with three or four tufts of setae; 
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second joint slender, one-fourth as long as the first* with a single 
seta at the apex. 

Telson cleft for three-fourths of its length; lobes widely 
separated* their outer border nearly straight, with one long 
plumed seta, and a smaller one one-fourth from the apex, inner 
border slightly convex, extremity with four stout setae. 

Length about 5 mm. 

Habitat. Eingwood, Hants; Warminster and Marlborough, 
Wilts; and Dublin. (In Europe recorded from Munich.) 

This species appears to be less common than the preceding, 
and has consequently received less attention. 

I have specimens from Marlborough and from Dublin, and have 
also been able to examine specimens from Munich; and though 
there are a few small differences that could easily be pointed out, 
I think these all belong to the one species. I feel pretty certain 
that JSf. puteamis, fiosius, from Bonn belongs to this species, 
and it seems not unlikely that If. puteamis, Koch, from Eegens- 
burg, also belongs to the same species. However this may be* it- 
appears dear that the present species is quite a different form 
from If. subterraneus , and that it is widely distributed in Europe 
and the British Isles. The points by which it may be distin¬ 
guished have mostly been mentioned in the brief description 
already given. Perhaps the most characteristic points are to be 
found in the gnathopoda, which have the carpus much longer in 
proportion to the other joints, and have the propodos articulated 
to it only at the distal end and lying in the same straight line as 
the carpus; while in If. subterraneus the propodos usually lies 
nearly at right angles to the carpus* and its articulation with it 
is consequently oblique and occupies part of the short inferior 
margin. The propodos itself is not so broad as in If. subter¬ 
raneus, and has the inferior angle of the palm produced in a very 
characteristic manner, especially in the first gnathopod. The 
amount of this projection varies a little in different specimens, as 
may be seen from a comparison of figs. 2 gn.\ gnt\ and 8 gm\ 
gn?, and it appears to be greater in small specimens. Big. 2 gn} 
shows the propodos of the first gnathopod of a small specimen 
(4 mm, long) from Dublin, and in this the projection is very 
marked so that the gnathopod might almost be called imper¬ 
fectly * e chelate instead of u subchelate,’ 5 the inferior margin 
bears only two distinct transverse rows of seta, though the third 
and most proximal one is represented by a single seta. The* 
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portion of the propodos bordering the palm and its inferior 
angle differs from the rest of the joint in presenting a peculiar 
stippled and striated appearance; and it is evidently this that is 
represented by the shading in Spence Bate’s figure in the 6 Hist. 
Brit. Sessile-eyed Crustacea,’ p. 323. This u marginate 99 appear¬ 
ance is not so marked in the larger specimen from Marlborough 
(see figs. 8,y^.\y?z. 2 ),3ior in the specimens from Munich, and the 
tufts of setae on the inferior margin of the propodos are more 
numerous. The first gnathopod is considerably shorter and 
rather stouter than the second; and may also be distinguished 
from it by the long curved seta on the meros, which is present 
just in the same position as in JSf. subterrcmeus, in which species 
the two gnathopoda are not so easily distinguished. 

The large size of the inner and outer lobes of the maxillipedes 
is another point that readily separates this species from W. sub- 
terraneus. 

The terminal uropoda do not appear to become so elongate as 
in N. subterrcmeus, bnt the specimens at my disposal are not 
sufficient to enable me to say how far they differ in the two 
sexes. 

Niphakgus eqytakxts, Spence Bate , 

1859. Niphargus font anus, Spence Bate, Proc. Dublin Univ. Zook & 
Bot. A.ssoc. i. p. 238, figs. 2 & 2 a ; Nat. Hist. Rev. & Quarterly 
Journal of Science, vol. yi, p. 165, fig. 2. 

Niphargus fontanus , Hogan, Proc. Dublin Univ. Zool. & Bot. 
Assoc, i. p. 240 ; Nat. Hist. Review, vol. vi. p. 166. 

1862. Niphargus fontanas, Spence Bate, Cat. Amphip. Brit. Mus. p. 175, 
pi. xxxii. fig. 2. 

1863. Niphargus fontanus, Spence Bate & Westwood, Brit. Sessile-eyed 
Crust, i. p. 319. 

1889. Gammarus fontanus, Monies, Rev. Biol, du Nord de la France, 
i. p. 48. 

1890. Niphargus fontanus, Wrzeiniowski, Zeitschrift fiir wissenschaft- 
lielie Zoologie, L. 4, p. 674. 

1893. Niphargus puteanus, Della Valle, Gammarini del Golfo di Napoli, 
p. 704 {in part), 

1896. Gammarus puteanus, II am arm, Europaische Hohlenfauna, p. 284 

{in part). 

1896. Niphargus fontanus, Walker & Hornell, Jour. Mar. Zool. & Micros. 

, vol. ii. p, 54. 

Bate and Westwood describe this species as follows :— 

“ Moderately robust. Coxae of the first four pairs of legs 
JJEOT. JOTTED.—ZOOLOGY, YOL. XXYIII. 11 
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nearly as deep as the segments to which they are attached. 
Gnathopoda having the propoda pear-shaped, with the palm 
oblique, and as long as the superior margin, which is nearly 
straight; inferior margin convex and posteriorly produced; 
palm defined by one or two movable spines. Anterior segments 
of the tail with the posterior angles pointed. Length | inch. 5 ’ 

I have not yet been able to examine a specimen of this species, 
though Bate and Westwood record it from Ringwood in Hants, 
Corshamin Wiltshire, and High Elms in Kent. It appears to he 
readily distinguished from the other British species by the pear- 
shaped propoda of the gnathopods and by the oblique palm. It 
is given by Wrzesniowski as a good species. 

Specimens identified by Messrs. Hornell and Sinel as JV. fon- 
icmus have been found in two wells on the outskirts of St. Helier, 
Jersey, and are mentioned by Messrs. Walker and Hornell in 
their report on the Sehizopoda &c. of the Channel Islands. 
I have endeavoured to trace these specimens or to obtain others 
from the same locality, but without success, although Mr. Hornell 
used his best efforts on my behalf. 

Genus Crangobtx, Spence Bate . 

Crangonyx, Spence Bate, Proceed. Dublin Univ. Zool. & Bot. Assoc. 
1859, p. 240; Nat. Hist. Review & Quarterly Journal of Science, vL 
p. 165 5 Cat. Ampli. Crust. Brit. Mus. p. 178 : Bate & Westwood, Hist. 
Brit. Sessile-eyed Crust, i. p. 326 : Della Yalle, Gammarini del Golfo di 
Napoli, p. 681: Vejdovsky, Sitzungsberichte der Komgl.-bohmischen 
Gesellschaft der Wissenschaften Prag Mathematisch-naturwissenschaft- 
liche Classe, 1896, x. p. 5. 

I have given above only the most important references bearing 
on this genus ; a full historical account of it will be found in the 
one last given. Vejdovsky, however, has not given an amended 
diagnosis of the genus, and in order to avoid confusion, I shall 
not attempt to do so either, as that will, I presume, be done by 
Mr. St ebbing in his forthcoming account of the Amphipoda for 
‘ Das Tierreieh.’ 

It is closely allied to the genera Baracrangonyx and Eucrangonyx 
recently established by Mr. Stebbing. Boruta , Wrzesniowski, 
is also very nearly allied to Crangonyx , and is indeed considered 
by Vejdovsky to be identical with it; while G-oplan a, Wrzes- 
niowski, is considered by him as merely a subgenus of Crangonyx, 
And the species Goplana polemic a as a surface-species repre- 
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senting the form from which the subterranean species of Crmi- 
gonyx in Europe is probably derived. 1STearly allied species are 
found in the surface and underground waters of .North America, 
and were formerly assigned to the genus Orangonyx , though most 
of them have now been placed in new genera by Mr. Stebbing. 

CBAjmoFYX subteebamtfs, Spence Bate* (Plate 18. figs. 4.) 
1859. Orangonyx mbterranms , Spence Bate, Proc. Dublin Univ. Zool. & 
Bot. Assoc, i. p. 240; Nat. Hist. Bey. yol. vi. p. 166, fig. 3. 

1861. Orangonyx subtemmeus, Hogan, Bep. British Assoc. (1860), 
pp. 166-169. 

1862. Orangonyx subtetraneus, Spence Bate, Oat. Arnphip. Brit. Mus. 
p. 178, pi. xxxii. fig. 6. 

1868. Orangonyx subtetrcmeus , Spence Bate & Westwood, Brit. Sessile¬ 
eyed Crust, i. p. 327. 

1890. Orangonyx mbterraneus, WrzesniowsM, Zeitschrift fur wissenschaft- 
liche Zoologie, L. 4, p. 697. 

1893. Orangonyx mbterraneus f Della Valle, Gammarini del Golfo di 
Napoli, p. 681. 

1896. Orangonyx mbterranms , Vejdovsky, Sitz. kgL-bohm. Gesellschaffc 
dex Wissenschaften, 1896, x. pp. 3-32, pis. i. & ii. 

1896. Gammarus pideanus, Hamann, Europaische Hohlenfauna, p. 234, 
{in part). 

1899. Eucrangonyx Vejdovskyi, Stebbing, Trans. Linn. Soc., Zoology, 
ser. 2, yii. p. 423. 

Specific diagnosis .—First four side-plates nearly as deep as 
their respective segments, the fourth much the largest, being 
about twice as long as the third ; the lower margins of all convex 
and supplied with a few setae. 

Superior antennae about one-fourth the length of the body; 
the flagellum of about 12 joints; secondary appendage of two 
slender joints, the first much longer than the second. 

Inferior antennae with the flagellum of 4 joints, the articula¬ 
tions between them slightly oblique. 

Mandible with the palp rather broad, its second joint half as 
broad as long, its inner margin, being produced and convex. 

First gnathopod rather shorter than the second, carpus sub- 
triangular, much shorter than the propodos: the propodos 
subquadrate, length of anterior border one and a half times the 
breadth; palm oblique, defined by a stout spine, and supplied 
along its length with peculiar setae split at the ends. The second 
gnathopod similar, but with the anterior border of propodos 
twice the breadth of the joint, and the palm rather more oblique. 
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Basa of the last three pairs of pereiopoda broad, with the pos¬ 
terior margin expanded, convex, greatest breadth three-fourths 
of the length. 

Third uropoda reaching only slightly beyond the extremity of 
the preceding pair; the outer branch one-jointed, twice as long as 
the peduncle, inner branch rudimentary, minute. 

Telson reaching well beyond the end of the peduncle of the 
third uropod, hinder margin somewhat emarginate, lateral angles 
with 2 or 3 setse. 

Length about 4 mm. 

Habitat . Mngwood in Hampshire, and Marlborough in Wilt¬ 
shire. (In Europe recorded from Munich and Prague.) 

This species was first described by Spence Bate from a single 
specimen found at Bingwood. From the figures given by de 
Bougemont [17. pi. i. figs. 1 & 2, and pi. ii. fig. 1], it appears 
that he really had before him either the present species or 
a closely allied one of Qrangonyx; but his account of it adds 
nothing of importance to what was already known, and his asser¬ 
tion that it was merely a young stage of Hiphargus puteanus 
has been already criticised by Humbert and Wrzesniowski and 
shown to be erroneous. The species does not appear to have 
attracted further attention till 1S96, when Vejdovsky published 
his important paper [21] and dealt exhaustively with its sense- 
organs and internal anatomy. In his revision of the G-ammaridse, 
Stebbing [31. p. 423] gave to the species described by Vejdovsky 
the new name JEucrcmgonyx YejdovsJcyi , saying that it appeared 
to him to differ from Spence Bate's species: the points of differ¬ 
ence to which he refers apparently being the possession of a small 
inner branch to the terminal uropoda and of an emargination in 
the telson, I have received from Mr. Stebbing a small mounted 
specimen of Grangonyx subterranem from Marlborough, and 
have been able to compare it with mounted specimens of Vej¬ 
dovsky ? s species ; and after careful examination I have no doubt 
that both belong to the same species, and Professor Vejdovsky, 
who made a hasty comparison of the same specimens when I 
visited him in Prague in March last, was of the same opinion. 
1 n all points that can be observed the different specimens seem 
to be practically identical. The specimen from Marlborough is 
very small, and in its present mounted condition it is not possible 
to be quite certain whether it possesses a small inner branch to 
the terminal uropoda or not, though I think it has; but this 
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brancli as figured by Yejdovsky is very small and delicate, and 
can no longer be seen in bis specimens now that they are 
mounted in Canada balsam, but the rest of the uropod is so 
similar that I think the fine inner branch must be present in the 
Marlborough specimen also. In this specimen, again, the telson 
can he seen in side-view only, but it is evident that the two 
hinder angles project a little and bear set©, as shown by 
Yejdovsky, and I think the posterior edge between them is 
slightly emarginate. In connection with this point it is perhaps- 
worth while drawing attention to the fact that Jurinac has 
described considerable differences in the telson in the two sexes 
o£ his Niphargus croaticus, the male having the telson roundly 
indented (rather than cleft) for a third of its length only, while 
iti the female the telson is sharply cleft to two-thirds of its 
length [37. pp. 12, 15, & 16, and pi. i. figs. 3 & 12]. In Oran- 
gonyx mucronatus , Eorbes, again, the differences of the telson in 
the two sexes are quite startling; and I have recorded the fact 
that in Oalliopius suhterraneus , Chilton, the telson is rather 
more deeply emarginate in the male than in the female. 

The lower anteDna is shown in figure 4, ad. It was wanting 
in Spence Bate’s specimen ; the articulations between the joints 
of the peduncle are slightly oblique, just as in Oragonyx com - 
pactus, Chilton. 

The mouth-parts, so far as I have been able to examine them, 
are in minute agreement with those of the Prague specimens, 
the mandibles, second maxillae, and maxillipedes being practically 
identical; the first maxillae I have not seen. 

The first gnathopod was described by Spence Bate as being 
larger than the second; and this character was made use of by 
Bella Yalle as a specific character for separating Orangonyx 
suhterraneus , Bate, from 0 . comp actus, Chilton. Yejdovsky has 
rightly shown that really the two gnathopoda differ only slightly 
in size, and that the second is actually the longer, though from his 
figures it appears that it is scarcely so stout in proportion; the 
same thing is true of the Marlborough specimen, as may be seen 
from a comparison of figs. 4, gn. 1 and 4, gnd. Bor an account 
of the peculiar split set© on the propoda of the gnathopoda, 
reference must be made to Yejdovsky 5 ;* paper; they are present 
in the Marlborough specimen, but the specimen is very small 
and the details of them cannot now be made out. 

The large size of the fourth side-plate is a peculiar character, 
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and was first pointed out by Yejdovsky; the lower margins of 
the first four side-plates are supplied with a few setse, each 
arising from a slight indentation of the margin; this has been 
rather exaggerated in Ms figure 1, so as to make it appear as if 
the margins were actually crenate. His fig. 3 is more correct, 
though even here there is rather more crenation than in the 
specimen. 

Accessory branchiae have been described by Yejdovsky on the 
last three segments of the pereion; similar appendages had 
previously been described by Wrzesniowski in JBoruta and 
G-oplana. 
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EXPLANATION OP THE PLATES. 

a.s, = superior antenna. 
a.i, = inferior antenna. 
md. = mandible. 

■mwp, = maxillipede. 
gn.i = first gnatbopod. 
gnr — second gnathopod, 
prpd = first pereiopod. 
ur, = terminal portion of pleon with uropoda. 
T. = telson. 
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Pi; ATE 16, 

Fig. 1 . Mphargus mbterraneus, Leach. The sex of the specimen from which 
each drawing was made is indicated by the usual sign. 

Plate 17. 

Fig. 1. Mphargus mbterraneus , Leach. 

2. Mphargus Kochianm, Spence Bate, drawn from a specimen from Dublin, 

Plate 18. 

Fig. 1. 'Mphargus Kochianus , Spence Bate, Dublin specimen. 

2. Ditto, from a Marlborough specimen. 

3. Crangonyx subterraneus , Spence Bate. 

(All the figures considerably magnified.) 


Foraminipera from the Lagoon at Funafuti. 

By Frederick Chapman, A.L.S., F.B.M.S. 

[Bead 6th December, 1900.] 

(Plates 19 & 20.) 

Introduction. 

By the study of Foraminifera under abnormal or adverse 
conditions one is able to learn much that is of biological interest, 
and more of the real value of the so-called species, than by the 
mere examination of samples which have been obtained from 
ordinary extensive littoral or deep-sea deposits, formed under 
conditions more or less favourable. 

So far as I know, we have never before had so good an oppor¬ 
tunity of examining a foraminiferal lagoon fauna in detail. The 
present paper is based on the material dredged by Messrs. GL 
Halligan and A. E. Finckh across the lagoon of Funafuti; and 
this was courteously sent to us by Prof. T. Edgeworth David, 
of Sydney University, under whose direction the dredgings were 
made. 

The dredgings were taken along a line running due E. and W. 
starting from below the Mission Church on Fongafale Islet, at 
intervals of half-a-mile, until the opposite rim of the Atoll was 

LINN. JOURN.—ZOOLOOY, VOL. XXVIII, 12 
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reached at Fuafatu Islet *. These dredgings were sent over in 
6 oz. capsuled bottles and numbered consecutively 1 to 18. 

The starting point for the dredgings, Fongafale, presents an 
unbroken rim ; but on the contrary Fuafatu, on the opposite side 
of the Atoll, is situated on the part of the rim which is broken 
up by channels. These diverse features afford most interesting 
comparisons of the foraminiferal faunas at the two localities; for 
at the former place the Foraminifera have lived under more or 
less tranquil conditions; whereas those of the latter locality 
were subjected to the action of the currents and surf, and 
consequently had an abundant food-supply, and this could not 
fail to make a decided difference in. the assemblage found 
there. 

Although the lagoon of Funafuti is open to the sea by many 
broad channels, chiefly on the 8.E. and N.W., the area itself is so 
large, about 9 miles along the line of the soundings, that we 
might well expect to find a facies in the middle of the lagoon 
differing from that near the rim of the Atoll. 

The results obtained not only bear out this expectation, but 
they offer many new points with regard to the habits and pre¬ 
ference of conditions exhibited by such lowly forms as the 
Ehizopoda, far exceeding anything we had anticipated. 

The present collection is a remarkable object-lesson on the 
importance of environment in producing variations ; and provided 
these conditions remain fixed for lengthened periods, the varieties 
may converge to definite centres of form, and come to be regarded 
as species. The simplicity of the Ehizopod-structure and the 
almost infinite adaptability of these animals to their environ¬ 
ment enable us to point to innumerable connecting-links or 
intermediate forms, the despair of the systematise which afford 
the biologist material for some important deductions and a general 
comparative study. 

The present work has been chiefly carried out in the Geological 
Laboratory of the Eoyal College of Science; and I am indebted 
to Prof. Judd, C.B., F.E.S., for the facilities he has there given 
me., 

* See Map of Funafuti Atoll, p. 107. 
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General Analyses of the Samples. 


The composition of the 18 samples of dredgings from the 
Lagoon are as follows:— 


.Sample 

No. 

j 

Distance 

from 

Mission 

Church. 

Depth in 
fathoms. 

Eoraminifera. 

Other Organisms, 

Halimecla. 

1. 

mile. 

10 

47 per cent. — Chiefly Milio- 
lim , Orbitolites, Te.vtulana, 
Calmrina, Arnplt istegina, 
and Hetemtegina. 

3 per. cent. — Lamelli- 
branchs, Gastropods, 

Alcyonariau spicules, 
Echinoderma, Serpuhe, 
Ostraeoda and other 
Crustacea. 

50 per cent. 

3 . 

1 mile. 

lof 

23 p. c*.—Chiefly Orbitolites, 
Calcarina, TextvMria, Am- 
phistcgim , and Hctero - 
stegina. 

2 p. c. — Echinoderma, 
Polyzoa, Lamellibranchs, 
Gastropods, Serpuhe, 
Ostraeoda. 

75 p. c. 

, 

» . 

1 .} miles. 

20 

•5 p. c. — Chiefly Sagenina, 
Amphistegina, and Hctero - 
stegina. 

*5 p. c.—Lamellibranchs, 
Gastropods, and Ser- 
pulffi. 

99 p. c. 

4. 

2 miles. 

23 

20 p. e. — Chiefly Orbitolites, 
Planoi'hulina, Gypsina, Cal- 
eanna, Amphistegina, and 
Hetemtegina . 

4 p. c. — Echinoderma, 
Polyzoa } Lamellibranehs, 
Gastropods, Serpul®, 
Ostraeoda and other 

I Crustacea. 

76 p. c. 

i 

| 2h miles. 

24 

14 p. c. — Chiefly Sagenina, 
Gypsina,Amphistegina, and 
Hetemtegina. 

1 p. c. — Echinoderma, 
Polyzoa, Lam elli branch s, 
Gastropods, Serpuhe, and 
Crustacea. 

85 p. c. 

j 

! 6.. 

i ■, 

3 miles. 

; 21 

9 p. c.—-Chiefly Sagenina, 
Calcarine t, Amphistegina, 
and Hetemtegina. 

1 p. e. — Echinoderma, 
Polyzoa, Braehiopods, 
Gastropods, Lamelli¬ 
branchs, Serpuhe, Ostra- 
codaand other Crustacea. 

! 

90 p. c. 

; 7.1 

1 , : 

o\ miles. 

■■ 

24 

14 p. c.—Chiefly Sagenina, 
Gypsina, Amphistegina, 
and Hetemtegina. 

i 

1 p. c.—Pteropods, Poly¬ 
zoa., Lamellibranchs, 

| Gastropods, Serpuhe, 
j and Ostraeoda, 

85 p. e. 

! -S _ i 

1 : 

! 

1 4 miles. 

26 

2 p. e.—Chiefly Sagenina, 
Gypsina, Honiomm, Am- 
pMstegina, and Hetemte - 
gina. 

I p. c.—Sponges, Gastro¬ 
pods, Lamellibranchs, 
Serpulse, and Crustacea, 

97 p. c. 


4| miles. 

'25 

11 p. c.—Sagemna, Bolivina, 
j Amphistegina, and Hetero- 
! stegina. 

1 p, c.—Serpuhe, Lamelli¬ 
branchs, Gastropods. 

98 p. c. 


12* 
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Table {continued). 


Sample 

Ho. 

i 

| 

Distance 

rom 

Mission 

Church. 

Depth in 
fathoms. 

JPoramiuifera. 

Other Organisms. 

HaUrtieda. 

1 

j 

10...... 

i 

5 miles. 

26 

12*5 p. c.—Chiefly Bagcnina. 
Haddonia. AmpMstegina , 
and Heierostegina. 

2*5 p. c.~Serpulse, Gas¬ 
tropods, Da m ell ibranclis, 
Polyzoa, Pteropocls, Os- 
traeoda and other Crust¬ 
acea. 

85 p. e. 

11. 

54- miles. 

25 

12*5 p. c.—Chiefly Had- 
dmia , Carterina , Ggpsina , 

. Polyirerna, Nonion ina, and 
AmpMstegina . 

2*5 p. c.-~Echinoderma, 
Polyzoa, Lamellibranchs, 
Gastropods, and Crust¬ 
acea. 

85 p. c. 

12. 

6 miles. 

28 

1 p. c.—Sagenim, Ggpsina, 
Polgtrema, and AmpMste - 
gim. 

1 p. c.—Polyzoa, Gas¬ 
tropods, and Serpuhe. 

98 p. c. 

13. 

6-4 miles. 

26 

9 p. c.—Chiefly Carterina, 
Discofbina , Ggpsina, Poly- 
trema , and AmpMstegina . 

1 p. c.—Polyzoa, Gastro¬ 
pods, and Serpulse. 

90 p. e. 

14.. 

7 miles. 

16 

9 p. c—Chiefly Orbitolites, 
Haddonia , Tnmcatidim, 

Calcarina, Ggpsina, AmpM¬ 
stegina , and Heterostegim. 

1 p. c. — Echinoderma, 
Lamellibranchs, Gastro¬ 
pods, Heteropods, Ser- 
pube, and Qstracoda. 

90 p. c. 

15. 

7;J miles. 

19 

9 p. c.—Chiefly Textulana, 
Calcarina, Ggpsina , AmpM- 
stegim, and Heterostegim. 

1 p. c.—Lamellibranchs, 
Gastropods, and Ser- 
puhe. 

90 p. c. 

16...... 

8 miles. 

20 

i..' 

9 p. c.—Chiefly Sagenina, 
Placopsilma, Carterina, 
Calcarina, Ggpsina, Po/g- 
trema, and AmpMstegina. 

1 p. c.—Polyzoa, Lamelli- 
branchs, Gastropods, and 
Serpulse. 

90 p. c. 

17. 

8$ miles, 

j 

12 

90 p. c.—Chiefly Hpirolocu- 
iina, MiUolma, Hauerina, 
Pmeroplis, Orbitolites, 

Textnlaria, Yermuithiu, 

Globigerina , Cymhatcpora, 
Diseorbma, Calcarina, Gyp - 
w, Polgtrema, AmpMste - 
and Hctemtcgim. 

1 p. c.—Sponge spicules, 
Alcyonarian spicules, 
Echinoderma, Brachio- 
pods, Lamellibranchs, 
Gastropods, and Ostra- 
coda. 

SlOp.c. 

18... . 

. 9 miles. 

i 

i 

: ' 

98 p. c.—Chiefly Spiroloeu- 
Una, MiUolma, Hauerina, 
PeneropUs, Tcxhdaria, Ver- 
mtilim, SpiriUbia, Cgm- 
balopora, Discorbim, Tnm- 
eaMina, Tinoporus, Poly- 
irema , Cakarina, Polydo- 
mcUa\ Amplmtegim, and 
Heterostegim . 

1 p. c.~i Sponge spicules, ! 
Alcyonarian spicules,; 
Echinoderma, Hetero- 
pods, and Qatracoda. 

1 p. C. 
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By a reference to the foregoing Table, we find that the pre¬ 
vailing genus of the Foraminifera under all the varying conditions 
is Amphutegina . The specimens of this genus which are found 
in the middle of the lagoon are, as a rule, much smaller than 
those found within reach of the influence of marine currents from 
the outer side of the reef, whether through channels in the rim 
or through the submarine interstices of the reef-platform. 

The spurred forms Calcarina and Tmoporm (slightly resembling 
each other in general form but not related) are both common 
near the rim at Fuafatu Islet, and on the opposite side of the 
lagoon at Fongafale Islet.; hut the latter genus rapidly dis¬ 
appears * on travelling across the lagoon, and Qalcarina only is 
found in the various samples taken from the lagoon-floor. 

The number of genera of the Foraminifera found close to the 
lagoon-shore, near the Mission Church at Fongafale, is 21; but 
on the opposite side, at Fuafatu, the number is increased to 28. 
This is obviously owing to the greater influence of marine con¬ 
ditions and food-supply from the seaward face. At Fongafale 
this seems to be due to the passage of water through the reef- 
platform, and at Fuafatu to currents passing through channels in 
the rim of the Atoll or between the islets. 

In the middle of the lagoon only three genera are present, 
namely, Sagenina , Amphutegina , and Heterostegina . 

Whilst the greater number of generic forms gradually die out 
towards the centre of the lagoon, a few, with some special varieties, 
make their appearance and in tolerable abundance, in consequence 
of the more tranquil conditions prevailing there. A noteworthy 
form in this respect is Carlerina spiculotesta , whose tiny brown 
tests are usually found attached to Hctlime ^-fronds. The thin 
papery form Gy puna vesicularis var, squamiformis , and the 
adherent Planorhdina larvata are also found under similar 
conditions. 

Percentage Composition op the Foraminiferal Samples. 

A Chart of the percentage composition of the samples with 
regard to the Foraminifera is given below. By this we see the 
almost equal proportion of Halwieda and the Foraminifera 
occurring near the rim of the Atoll at Fongafale Islet. There is 

* A solitary specimen of Tmoporm baculatus, much worm, and probably 
carried in by currents, was found in Sample 11, 3} miles from the rim of the 
Atoll. 
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Percentage of Foraminifera. —Readings to the left of the zigzag* 
line give percentages of Foraminifera; to the right, percentages of 
Halimedct and other miscellaneous organisms. 












EBOM THE IiAQ-OOIsr AT FUNAFUTI. 


167 


then a sudden drop 1| miles out to *5 per cent, of Foraminifera, 
followed by an oscillation along the floor of the lagoon, and in no 
wise dependent upon depth. The percentage of Foraminifera 



Funafuti Atoll* —Showing the principal Islets and the positions 
whence the Lagoon samples were taken. 

here falls as low as 1 and never rises above 20. This low per¬ 
centage is persistent until within 1 mile of the opposite rim rear 
Fuafatu Islet, where there is a sadden rise to 90 per cent., which 
is further increased within | mile of the shore to 98 per cent* 



168 


MB. F. CHAPMAN ON FOBAMINIFEBA 


Description op the Fobaminifeba *. 

Da mily MILIOLI T>M. 

Subfamily Nttbectjlaexinas. 

Nubecttlaria, Defiance [1825], 

Nubecblaria bxvaricata, Brady . (PL 19. fig. 1.) 

Sagrina divaricata , Brady, 1879, Quart. Journ. Micr. Sci. n. s., vol. xix. 
p. 276, pi. viii. fi.gs. 22-24. * 

Mibecularia divaricata, Brady, 1884, Hep. Chall, vol. ix. p. 186, 
pi. Ixxvi. figs. 11-15. 

M. divaricata , Brady, Millett, 1898, Journ. 11. Micr. Soc. p. 261, pL v. 
fig. 4. 

This rare form has previously been recorded from Humboldt 
Bay, Papua; off Eaine Island, Torres Strait; off Tongatabu, 
Friendly Islands; and lately by Millett from three stations in 
the Malay Archipelago. Our specimen closely resembles that 
of the figure given by Millett, and it also shows the phialine 
termination of the aperture characteristic of this species. 

Lagoon, Funafuti; very rare. Sample 18 (7| fathoms). 

Nbbeoxjlaria lucieug-a, Defiance . 

Nubecularia ludfuga, Defrance, 1825, Diet. Sci. Nat. vol. xxv. p, 210, 
Atlas Zooph. pi. xliv. fig. 3. 

K ludfuga, Defrance, Egger, 1893, Abhandl. Layer. Akad. Wiss., 
math.-phys. Cl. ii. vol. xvii. p. 250, pi. xxi. figs. 4-7. 

N. ludfuga , Defrance, Millett, 1898, Journ. E. Micr. Soc. p. 261, 
pi v. fig. 7. 

A rare form in tropical areas. Recorded from Tongatabu, 
Friendly Islands; Malay Archipelago, etc. It is represented 
at Funafuti chiefly by spirally-wound specimens, originally 
attached to other organisms. 

Lagoon, Funafuti; generally rare. Sample 1 (10 fathoms ); 
sample 13 (26 fathoms); sample 17 (12 fathoms). 

* ‘.The synonymy of the species is here restricted chiefly to references 
subsequent to Brady’s 1 Challenger ’ Report (1884). 
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Hubecularia Bradyi, Millett . (PI. 19. fig. 3.) 

Nnbecularia inftatci, Brady, 1884, Pep. Cliall. p. 135, pi. i. figs. 5-8. 

N. Brctdyi (N. inflata preoccupied), Millett, 1898, Joirni. 11. Micr. 
Soc. p. 261, pi. y, figs. 6 «, h. 

This species usually occurs in quite shallow water. It was 
obtained by the c Challenger’ off Honolulu, Sandwich Islands; 
off Tongatabu; off Tahiti; Hares Harbour, Admiralty Islands; 
and Balfour Bay, Kerguelen Island. It is common in the 
Greek Archipelago, and Millett found it in the Malay Archi¬ 
pelago. Our specimens do not show the fistulose or spouted 
tendency which the aperture assumes, shown in tbe specimens 
figured by Brady and Millett. 

Lagoon, Funafuti; very rare. Sample 1 (10 fathoms); sample 
18 (71 fathoms). 

Kubecularia lacunensis, sp. nov. (Pl. 19. fig. 2.) 

Test poreellanous, free, or (?) attached ; consisting of a series 
of compressed and concave segments somewhat cuspid at the 
peripheral margin, and arranged in an obscurely rotaline manner. 
Superior face conical, depressed; inferior, fiat. Diameter *55 
million 

Lagoon, Funafuti; very rare. Sample IS (71 fathoms). 

Subfamily Miiiololk je. 

Bilocttlina, cV Orbigny [1826]. 

Biloculina oblonga, cV Orbigny . 

Bilomlina oblong a , d’Orbigny, 1839, in Sagra’s Cuba, Foram. p. 163, 
pl. viii. figs. 21-23. 

This species has the aboral end considerably swollen, and the 
inverted aperture of tbe penultimate chamber very apparent, 
thus differing from JB, elongata , d’Orbigny, which is more regularly 
oval. D’Orbigny’s specimens came from the neighbourhood of 
the Cuban coral-reefs. 

Lagoon, Funafuti; very rare. Sample 8 (26 fathoms) ; sample 
18 (71 fathoms). 

Biloculina stjbsphjerica, d'Orbigny. 

Bilocidina snbsphcerica , d’Orbigny, 1839, in Sagra’s Ouba, Foram. p. 162, 
pl. viii. figs. 25-27. 
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This species was also described from the coral area around 
Cuba. 

Lagoon, Funafuti; very rare. Sample IS (7.1 fathoms). 

JBiloc ulina ringens ( LctmcircTc ). 

Miliolites ringens , Lamarck, 1804, Ann. du Museum, vol. v. p. 351 ; 
vol. ix. pi. xvii. fig. 1. 

Biloculina ringens (Lam.), Egger, 1893, Abhandl. layer. Akad. Wiss., 
matli.-phys. Cl. ii. vol. xviii. p. 220, pi. i. figs. 7~9. 

B, ringens (Lam.), Millett, 1898, Journ. R. Micr. Soc. p. 262. 

B. ringens (Lam.), Flint, 1899, Rep. U.S. National Mus. (1897)p. 294, 
pi 89. fig. 2. 

A widely distributed species both geographically and as regards 
depth of water. Millett found it generally distributed in the 
gatherings from the Malay Archipelago. 

Lagoon, Funafuti; very rare. Sample 18 (7| fathoms). 

Spiroloculina, d'Orbigny [1826]. 

Spiroloculina robust a, Brady . 

Spiroloculina robusta , Brady, 1884, Rep. Chall. vol ix. p. 150, pi ix. 
figs. 7, 8. 

S. robusta , Brady, Flint, 1899, Rep. U.S. Nat. Mus. (1897) p. 296, 
pi 42. fig. 1. 

This species was found by Dr. Brady in the dredgings near 
Culebra Island, West Indies, at a depth of 890 fathoms. The 
specimen from Funafuti is characteristic but small 

Lagoon, Funafuti; very rare. Sample 18 (7-J- fathoms). 

Spiroloculina encayata, d’Orbigny . 

Spiroloculina excamta, d’Grbigny, 1846, Foram. Foss. Vienne, p, 271, 
pi xvi. figs. 19-21. 

& excavate _, d’Orb., Rupert Jones, 1895, Pal Soc. Mon., Crag Foram. 
p. 106, pi, v. fig. 2 ; woodcuts, figs. 2 a> 5. 

S. excavatet, d’Orb., Millett, 1898, Journ. R, Micr. Soc. p. 264. 

S' excavate, d’Orb., Flint, 1899, Rep. U.S. Nat. Mus. (1897) p. 296, 
pi. 41. fig. 5. 

Our specimen is small and very thin-shelled, somewhat 
resembling S. impressa , Terquem, but quite regular in shape. 

Lagoon, Funafuti; very rare. Sample 14 (16 fathoms). 
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Spikoloculjna nitiua, d’Orbigny , var. foveolata, Egger . 
(PL 19. fig. 4.) 

Spii'oloculina foveolata , Egger, 1898, Abhandl. bayer. Akad. Wiss., 
math.-phys. CL ii. vol. xviii. p. 224, pi. i. figs. 83, 84. 

Spiroloculina nitida, d’Orb. (reticulate variety), Millett, 1898, Jo urn. 
R. Micr. Soc. p. 266. 

This is a very interesting variety which has been recorded from 
the Mauritius, the Malay Archipelago, and the S. Pacific. It is 
well developed at Funafuti, but in the external form perhaps 
more nearly resembles 8.planulata (Lam.). 

Lagoon, Funafuti; common. Sample 18 (7-L fathoms). 

Spiroloculina tortuosa, sp. nov. (Pi. 19. fig. 5.) 

This curious form somewhat resembles 8. 'lamella of Egger 
but is more regular in shape, and is of the 8. excavata type. The 
sutural edges of the central series of chambers are strongly con¬ 
torted. The extremities of the test resemble those of 8. impress a, 
Terquem. Length *6 millim. 

Lagoon, Funafuti; frequent. Sample 5 (24 fathoms); sample 
15 (19 fathoms); sample 17 (12 fathoms). 

Spiroloculina antillarum, d’ Orbigny . 

Spiroloculina antillarum, d’Orbigny, 1889, in Sagra’s Cuba, For am. 
p. 149, pi. xi. figs. 8, 4. 

The 4 Challenger 5 collections yielded this species from only 
one station in the S. Atlantic, at 350 fathoms. 

It is rare at Funafuti, and appears to be nearly related to the 
form 8 . grata , Terquem. 

Lagoon, Funafuti; rare. Sample 18 (74 fathoms). 

Spiroloculina grata, Terguem . 

Spiroloculina grata, Terquem, 1878, Mem. Soc. Geol. France, ser. 8, 
vol. i. p. 55, pi. x. figs. 14,15, 

8. grata, Terq., Egger, 1898, Abhandl. haver. Akad. Wiss., math.- 
phys. CL ii. vol. xviii. p. 224, pi. i. fig. 39. 

This is one of the most frequent species of the genus in 
shallow-water sands of the coral-reefs. The specimens found 
here are typical in form and size. 

Abhandl. bayer. Akad. Wiss., math.-phys. CL ii. vol. xviii p 228 pi i 
figs. 24, 25. i tr * ‘ 
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Lagoon, Funafuti. Sample 1 (10 fathoms); sample 10 
(26 fathoms); sample 17 (12 fathoms) ; sample 18 (7| fathoms). 

Spiroloculina tenuiseptata, Brady, 

Spiroloculina tenuiseptata , Brady, 1884, Rep. Chall. vol ix. p. 153, pi, x. 
figs. 5, 6. 

8. tenuiseptata , Brady, Egger, 1893, Abhandl. layer. Akad. Wiss., 
math.-phys. 01. ii. vol. xviii. p. 223, pi. i. figs. 48, 49. 

8. tenuiseptata, Brady, Millett, 1898, Journ. 11. Mier. Soc. p. 265. 

The occurrence of the above species in the lagoon-material is 
further evidence that it occurs in shallow water as well as in 
deeper ; for Millett has lately recorded it from the Anchor Muds 
of the Malay Archipelago in depths of 12-14 fathoms. The 
4 Challenger 5 specimens were obtained from depths of more than 
500 fathoms. The specimens from Funafuti are typical. 

Lagoon, Funafuti ; very rare. Sample 1 (10 fathoms) ; 
sample 2 (154 fathoms). 

Spiroloculina acutimargo, Brady, 

Spiroloculina acutimargo , Brady, 1884, Rep. Chall. vol ix. p. 154, pi. x. 
figs. 12-15. 

8. acutimargo , Brady, Balkwill & Wright, 1885, Trans. R. Irish Acad, 
vol. xxviii. p. 323, fig. 1. 

S' acutimargo , Brady, Egger, 1893, Abhandl. bayer. Akad. Wiss., 
math.-phys. Cl. ii. vol. xviii. p. 222, pi. i. figs. 26-28. 

8 . acutimargo , Brady, Millett, 1898, Journ. R. Micr. Soc. p. 264. 

As a rule the Funafuti specimens are small, with exception of 
an example from sample 1. The species is well distributed over 
tropical areas, and occurs in shallow and deeper water alike. 

Lagoon, Funafuti ; common in two places. Sample 1 
(10 fathoms); sample 17 (12 fathoms); sample 18 (74 fathoms), 

Miliolina, Williamson [1858]. 

Miliolina valyularts (Beuss), 

TriloMilma valmdaris , Reuss, 1851, Zeitschr. deutscli. geol. Gesellsch. 
vol. iii. p. 85, pi. vii. fig. 56. 

Miliolina mlmlaris (Reuss), Brady, 1884, Rep, Chall vol, ix. p. 161, 
pi iv. figs. 4, 5. 

M* valmdaris , Brady, Goes, 1894, Kongl Svenska Vet.-Akad. Handl 
vol. xxv. p. 115, pi. xxii. fig. 871, 

M. vahtdaris (Reuss), Millett, 1898, Journ. R. Micr. Soc. p. 501, pi xi. 
figs, 5-7. ' , 
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M. valvularis (Reuss), Flint, 1899, Rep. U.S. Nat. Mus., Rep. lor 
1897, p. 299, pi. 44. fig. 5. 

The Funafuti specimens are very small and occur in the deeper 
part of the lagoon. 

Lagoon, Funafuti ; very rare. Sample 10 (26 fathoms); 
sample 11 (25 fathoms). 

Miliolina circularis (Bornemann). 

Trilomlina circularis , Bornemann, 1855, Zeitschr, deutsch. geol. 
Gesellsch. vol. vii. p. 349, pi. xix. fig. 4. 

Miliolina circularis (Born.), Egger, 1893, Abhandl. layer. Altai. Wise., 
math.-phys. 01. ii. vol. xviii, p. 235, pi. ii. figs. 01-63, 

M. circularis (Born.), Jones, 1895, Pal. Soc. Mon., Crag Foram. p. 121, 
pi. v. fig. 4. 

M. circularis (Born.), Millett, 1898, Journ. R. Micr. Soc. p. 499, pi. xi. 
figs. 1-3. 

M. circularis (Born.), Flint, 1899, Rep. U. S. Nat. Mus., Rep. for 1897, 
p. 298, pi. 44. fig. 1. 

A species met with off Cuba and the coast of Australia, amongst 
other localities. Millett has lately recorded it from the Malay 
Archipelago. The biloculine form of the species occurs in the 
lagoon at Funafuti. 

Lagoon, Funafuti ; specimens rather small. Sample 8 
(26 fathoms); sample 18 (7g fathoms). 

Miliolina labiosa (< cVOrhigny ). 

Triloculina labiosa , d’Orhigny, 1839, in Sagra's Cuba, Foram. p. 178, 
ph x. figs. 12-14. 

Miliolina labiosa (d’Qrb.), Millett, 1898, Journ. R. Micr. Soc. p, 502, 
pi. xi, figs. 8, 9. 

M. labiosa (d’Orb.), Flint, 1899, Rep. U.S. Nat. Mus,, Rep. for 1897, 
p. 299, pi. 45. fig. 3. 

This wild-growing form is not unfrequent in one of the 
samples from the Funafuti lagoon. It here appears to form a 
link between Miliolina valvularis and JSfubectilarm injlata. 

Lagoon, Funafuti, Sample 17 (12 fathoms); sample 18 
(71 fathoms). 

Miliolina subrotunda {Montagu). 

Venniculum subrotundum, Montagu, 1803, Test. Brit. pt. 2, p. 521. 

Miliolina subrotunda (Mont.), Millett, 1898, Journ. R, Micr. Soc. p. 502. 

M. subrotanda (Mont.), Flint, 1899, Rep. U.S. Nat. Mus., Rep. for 
1897, p. 299, ph 44. fig. 6. 
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The specimens found at Funafuti are characteristic. 

Lagoon, Funafuti. Sample 17 (12 fathoms) ; sample 18 
(71 fathoms). 

Miliolina tricari kata {cV Orb iff ny). 

Triloculina tricarmata , d’Orbiguy, 1826, Ann, Sci. Nat. vol. vii. p. 299, 
No. 7. 

Miliolina tricarmata (d’Orb.), Millett, 1898, Jo urn, R. Micr. Soc. p. 502. 

3f. tricarmata (d’Orb.), Flint, 1899, Rep. U.S. Nat. Mus., Rep for 
1897, p. 298, pi. 44. fig. 4. 

The type form of this species is not common here, and varies 
somewhat in size. 

Lagoon, Funafuti. Sample 1 (10 fathoms) ; sample 4 
(23 fathoms); sample 18 (71 fathoms). 

Miliolina tricarinata ( cVOrb .), var. Terqtjemiana, Brady . 

Miliolina Terquemiana , Brady, 1884, Rep. Chall. vol. ix. p. 166, pi. cxiv. 
fig. 1 a, b. 

M. tricarmata (d’Orb.), striate variety, Millett, 1898, Journ. R. Micr. 
Soc, p. 503, pi. xi. figs, 10, 11. 

This variety is distinguished by the numerous interrupted 
striae with which the surface of the test is covered. It was 
rare in the c Challenger 5 collections, off Ceylon and the coast of 
Madagascar; but has been found not uncommon in the Malay 
Archipelago by Millett. 

Lagoon, Funafuti. Sample 17 (12 fathoms); sample IS 

(7| fathoms). 

Miliolina tbicaiiinata (d Orb.), var. Berthelinian a, Brady . 

Miliolina Berthelinuma , Brady, 1884, Rep. Chall. vol. ix. p. 166, 
pi. cxiv. fig, 2. 

M. tricarmata (d’Orb,), reticulated variety, Millett, 1898, Jouni. R, 
Micr. Soc. p. 508, pi. xi. fig. 12. 

This shallow-water form is usually rare, and occurs in two 
samples only, near the rim of the atoll at Funafuti. 

Lagoon, Funafuti. Sample 1 (10 fathoms); sample 18 

(7i fathoms). 

Miliolina reticulata (d y Orbigny). 

Triloculina reticulata , d’Orbigny, 1826, Ann. Sci. Nat. vol. vii. p. 299, 
No. 9. 

Miliolina ( Triloculina ) reticulata , d’Orbigny, Egger, 1898, Abhandl. 
haver. Akad. Wiss., math.-phys. Cl. ii. vol. xviii. p. 289, pi. ii. figs. 88, 84. 
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Quinqueloculina reticulata (d’Ofb.), Schlumberger, 1898. Mein. Soc, 
Zool. France, vol. vi. p. 214, fig. 25, & pi. ii. fig. 62. 

Miliolina reticulata (d’Orb.), Flint, 1899, Rep. U.S. Nat. Mhs., Rep. 
for 1897, p. 801, pi. 46. fig. 5. 

This species occurs not uncommonly at Funafuti. The speci¬ 
mens from the lagoon comprise both the triloeuline and the 
quinqueloculine forms. 

Lagoon, Funafuti. Sample 1 (10 fathoms); sample 17 
(12 fathoms) ; sample 18 (7| fathoms). 

Miliolina undos a (Karrer). 

Quinqueloculina widow, Karrer, 1867, Sitzungsb. Ak. Wiss. Wien, 
vol. Iv. p. 861, pi. iii. fig. 8. 

Miliolina undosa (Karrer), Egger, 1898, Abhandl. bayer. Ak. Wiss., 
math.-pbys. Cl. ii. vol. xviii. p. 287, pi. ii. figs. 41, 42. 

M. undosa (Karrer), Millett, 1898, Journ. R. Micr. Soc. p. 506, pi. xii. 
figs. 5 a-c . 

M, undosa (Karrer), Flint, 1899, Rep. U.S. Nat. Mus., Rep. for 1897, 
p. 300, pi. 45. fig. 4. 

This species varies considerably in size in different parts of 
the lagoon, and attains its largest dimensions in 12 fathoms 
near the lagoon-margin. 

Lagoon, Funafuti. Sample 1 (10 fathoms) ; sample 4 

(28 fathoms); sample 17 (12 fathoms); sample IS (74 fathoms). 

Miliolina Parkeri, Brady. 

Miliolina Parkeri , Brady, 1884, Rep. Chalk vol. is. p. 177, pi. vii. fig. 14. 

M. Parkeri\ Brady, Millett, 1898, Journ. R. Micr. Soc. p. 507, pi. xii. 
figs. 4 a, b. 

Although this form is widely distributed, it appears to be 
restricted to the neighbourhood of coral-reefs. 

Lagoon, Funafuti. Sample 1 (10 fathoms); sample 17 

(12 fathoms); sample IS (7| fathoms). 

Miliolina Feruss&cii (d’Orbiyny). 

Quinqueloculina Fermsadi, d’Orbigny, 1826, Ann. Sci. Nat. vol vii, 
p. 801, No. 18: Models No. 32. 

Miliolina Ferimacii (d’Orb.), Millett, 1898, Journ. E. Micr. Soc. p. 507, 
pi. xii. figs. 6a,b,7 a , b, c. 

This species is very numerous in some samples from the lagoon, 
but is never found far away from the margin. The variations 
from the typical form are very many, and they often, approach 
Spiroloeulma in the expansion and thinning of the test along the 
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mediaa plane, by which the quinqueloeuline form is reduced to a 
complanate series of chambers. 

Lagoon, Funafuti. Sample 1 (10 fathoms); [sample 17 
(12 fathoms) ; sample IS (7|- fathoms). 

Miliolina agglutikaks (J Qrbigny). 

Quinqueheulma a (/(/hitmans, d’Orbigny, 1839, in Sagra’s Cuba, Foram. 
p. 168, pi. xii. figs. 11-18. 

MilioMna agghitinans (d’Orb.), Egger, 1898, Ahhandl. bayer, Akad. 
Wiss., math.-phys. 01. ii. vol. xviii. p. 239, pi. ii. fig. 55. 

M. agglutinans (d’Orb.), Goes, 1894, K. Svenska Vet.-Akad. Handl 
vol. xxv. p. 110, pi. xix. fig. 848, pi. xx. fig. S49. 

M. agghitinans (d’Orb.), Millett, 1898, Journ. R. Micr. Soe. p. 508. 

M. agghitinans (d’Orb.), Flint, 1899, Rep. U.S. Nat. Mas., Rep. for 
1897, p. 301, pi. 47. fig. 2. 

The above form occurs on both sides and at the extreme margins 
of the lagoon at Funafuti. It is somewhat curious that in 
Sample 1 the tests are of the if. Ferussacii type, whilst on the 
opposite side of the atoll, in sample 18, they are all of the form 
of if. semimdmn . 

Lagoon, Funafuti. Sample 1 (10 fathoms); sample 18 
(7 i fathoms). 

Miliolina Linneaxa ( d'Qrligny ). 

Trilocnlina linnehma, d’Orbigny, 1839, in Sagra’s Cuba, Foram. p„ 172, 
pi. ix. figs. 11-13. 

Miliolina Limmcma (d’Orb.), Millett, 1898, Journ. R. Micr. Soc. p.509. 
M. Linnmcma (d’Orb.), Flint, 1899, Rep. U.S. Nat. Mus,, Rep. for 
1897, p. 300, pi. 46. fig. 3. 

A single specimen only was found at Funafuti in the lagoon- 
dredgings, but it is of frequent occurrence in many of the beach- 
sands of the atoll. 

Lagoon, Funafuti. Sample 1 (10 fathoms). 

Miliolina bicokkts ( Walker Sf Jacob). 

Serpula bieorms , Walker & Jacob, 1798, Adams’ Essays, KanwacherV 
ed. p. 638, pi. xiv. fig. 2. 

Miliolina bicomis (W. & J.), Egger, 1893, Ahhandl. bayer. Akad. Wiss,, 
math.-phys. CL ii. vol. xviii. p. 237, pi. ii. figs. 73, 74. 

M . bicomis (W. & J.), Flint, 1899, Rep. U.S. Nat. Mus., Rep. for 1897, 
p. 300, pi. 46. fig. 2. 

The specimens found here are not very typical. 

Lagoon, Funafuti. Sample 17 (12 fathoms); sample 18 
(7| fathoms)..' " 
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Miliolina alyeolinieobmxs, Brady . 

Miiiolma alveolimfonnis , Brady, 1879. Quart. Journ. Micr. Sci., n. s- 
vol. xix. p. 54. 

AT. alveolimformis , Brady, Egger, 1893, Abhandl. Layer. Akad. Wiss. r 
math.-phys. 01. ii. vol. xviii. p. 232, pi. ii. figs. 17-19. 

This coral-reef species is restricted, in the lagoon-dredgings, to 
the margin. They are here small, some specimens being quite 
minute, measuring only *5 mm., with the exception of a single 
individual from Sample 17 (12 fathoms), which is 2*3 mm. in 
length. 

Lagoon, Funafuti. Sample .1 (10 fathoms) ; sample 17 
(12 fathoms); sample 18 (7| fathoms). 

Miliolina oblonga (Montagu). 

Vermicidum oblongum, Montagu, 1803, Test. Brit. p. 522, pi. xiv. fig. 9, 

Miiiolma oblong a (Montagu), Rupert Jones, 1895, Pal. Soc. Mon., 
Crag Foram. p. 120, pi. iii. figs. 31, 32, & pi. v. fig. 5. 

M. oblonga (Mont.), Millett, 1898, Journ. R. Micr. Soc. p. 267, pi, v. 
figs. 14 a , b. 

M. oblonga (Mont.), Flint, 1899, Rep. U.S. Nat. Mus., Rep. for 1897, 
p. 297, pi. 43. fig. 3. 

The specimen found is very elongate, but otherwise charac¬ 
teristic. 

Lagoon, Funafuti. Sample 4 (23 fathoms). 

Miliolina Boueana (d 9 Orbigny ). 

Qmnqueloculina Boueana , d’Orbigny, 1846, Foram. Foss. Vienne, p. 293, 
pi. xix. figs. 7-9. 

Miliolina Boueana (d’Orbigny), Goes, 1894, K. Sven ska Vet.-Akad. 
Hand!, vol. xxv, p. 114, pi xxi. fig. 865. 

M. Boueana (d*Orb.), Millett, 1898, Joui’n. R. Micr. Soc. p. 510. 

A solitary specimen, not quite typical, but nearest to the 
above species, was found in the lagoon-dredgings. 

Lagoon, Funafuti. Sample 1 (10 fathoms). 

Miliolina Bosciana ( d’Orbigny }. (PI. 1. fig. 7.) 

Quinqueloculma Bosciana , d’Orbigny, 1839, in Sagra’s Cuba, Foram.. 
p. 191, pi. xi. figs. 22-24. 

Miliolina Bosciana (d’Orb.), Millett, 1898, Journ. R. Micr. Soc. p. 207, 
pi. vi. fig. 1. 

The specimens from Funafuti are of the smooth-shelled type,, 
and their sutures are not so deeply impressed as in the specimens- 
figured by Millett. 

linn, joubn. — ZOOLOGY,. VOL. XXVIII. 13 
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Lagoon, Funafuti. Sample 17 (12 fathoms) ; sample 18 

.(74 fathoms). 

Miliolina etjnaeutiensis, sp. nov. (PI. 19. fig. 6.) 

Test elongate, distinctly triangular, sometimes with a well- 
marked keel; aperture slightly prolonged. Surface with delicate, 
slightly oblique, vertical striations. Length *5 mm. 

The above form is of the type of M. oblonga and near 
M. Bosciana ; it is distinguished chiefly by the triangular 
contour in cross-section. The striations are finer and more- 
regular than those seen in the striated variety of If. Bosciana 
Lagoon, Funafuti. Sample 1 (10 fathoms) ; sample 17 

(12 fathoms); sample 18 (7| fathoms). 

Miliolina scrobiculata, Brady . 

Miliolina scrobiculata , Brady, 1884, Bep. Chalk vol. ix. p. 173, pi. cxiii. 
figs. 15 a-c. 

This rare form is probably a depauperated variety of iff. bicornis . 
It was found originally in shore-sand from Madagascar, and at 
Napes Harbour at 17 fathoms (Brady). The individual found 
at Funafuti is characteristic but small. 

Lagoon, Funafuti. Sample 17 (12 fathoms). 

Subfamily Hatteeininie. 

Hauebina, d’Grbigny [1846]. 

Hauebina ornatissima ( Karrer ). 

Quinqudoculina ornatissima , Karrer, 1868, Sitzungsb. Ak. Wise. Wien, 
vol. Iviii. p. 151, pi. iii. fig. 2. 

The specimens found in the lagoon are confined to the samples 
from near the margin. They are all very small, with one 
exception from Sample 17. 

Lagoon, Funafuti Sample 17 (12 fathoms) ; sample 18 
(7 i fathoms). 

Subfamily Peneboplidinje. 

Cobnu spiba, Schultze [1854]. 

■ CORNTTSPIEA IN VOL YENS, JRgUSS . 

Qperculma involvens, Beuss, 1850, Denksehr. Akad. Wiss. Wien, vol. i. 
p. 370, pi. xlvi. fig. 20. 

* See Millett, Joum. E. Micr. Soc. 1898, p. 268, pi. vi. fig. 3 {Miliolina 
Bosciana, costate variety). 
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Cornuspira involvens , Renss, 1863, Sitznngsl), Akad. Wiss. Wien, 
vol. xlviii, p. 39, pi. i. fig*. 2. 

C. involvens , Reuss, Flint, 1899, Rep. U.S. Nat. Mus., Rep. for 1897, 
p. 303, pi. 48. fig*. 3. 

The above species is represented here by some rather dwarfed 
or immature examples. 

Lagoon, Funafuti. Sample 17 (12 fathoms) ; sample 18 
(74 fathoms). 


Peneeoplis, Mont fort [1808]. 

Peneroplis pertusus (Forskid). 

Nautilus pertusus, Forsk&l, 1775, Descr. Anim. p. 125, no. 65. 

Feneroplis pertusus (Forskal), Mubins. 1880, Foram. von Mauritius, 
p. 78, pi. iii. figs. 9-12. 

il pertusus (ForskSl), Flint, 1899, Rep. U.S. Nat. Mus., Rep. for 1897? 
p. *304, pi. 48. fig*. 4. 

The forms of Feneroplis , usually regarded as varieties of a 
single species, are clearly related, but possibly do not show a 
more complete series of passage-forms than many other so-called 
species of Foraminifera. The specimens found at Funafuti fall 
into three groups—namely, the nautiloid form with dendritine 
apertures, the compressed nautiloid and prolengthened form, and 
the delicate crosier-shaped type (subgenus Monalysidiuni). The 
first-named is by far the commonest form found at Funafuti. 

Lagoon, Funafuti. Sample 1 (10 fathoms); sample 17 
(12 fathoms) ; sample 18 (7| fathoms). 

Feneroplis arietinus (Batsch). 

Nautilus (Lifuus) arietinus (pars), Batsch, 1791, Conch. See-sandes, 
p. 4, pL vi. fig. 15, c. 

PeneropUs arietinus ; Parker, Jones & Brady, 18G5, Ann. & Mag. Nat. 
Hist. ser. 3, vol. xvi. p. 26, pi. i. fig. 18. 

F. pertusus (Forsk), type e, Brady, 1884, Rep. Ohall. vol, ix. p. 204, 
pi. xiii. figs. 18,19, 22. 

The rectilinear portion of the series in our specimens some¬ 
times shows a tendency to curve either inward or outward. 
This type is evolved from an emaciated P. pertmus by the 
unrolling of the last coil or so of chambers. 

Lagoon, Funafuti. Sample 17 (12 fathoms); sample 18 
(7| fathoms). 
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Peneroplis (Monalysidium) (?) poliths, Chapman . (Pl. 19- 
fig. 8.) 

Peneroplis (MonalysicUum) politics, Chapman, 1900, Jourii. Linn. Soc., 
Zook vol. xxviii. p. 4, pl. i. fig*. 5. 

The specimen now figured, from the Funafuti lagoon, is a weak, 
thin-shelled peneroplid, and would probably end in a lengthened 
series such as the specimen previously figured, which however 
had lost its initial series. 

Lagoon, Funafuti. Sample IS (7 i fathoms). 

Peneroplis (Monalysidium) cylindracers (Lamarck). 

Spirolina (Spirolinites) cylindracea , Lamarck, 1804, Ann. du Museum., 
vol. v. p. 245, no. 2. 

Peneroplis pertusus (Forsk), type d, Brady, 1884, Rep. Chalk vol. ix. 
p. 805, pl. xiii. figs. 20, 21. 

The slender tests composed of a small spiral and a long chain 
of subglobular chambers are frequent in one sample from the 
lagoon. The surfaces of the chambers are relieved with delicate 
vertical striae, which under a high power can be resolved into 
rows of minute tubercles. 

Lagoon, Funafuti. Sample 17 (12 fathoms). 

Peneroplis (Monalysidium) Sollasi, Chapman . 

PeneropMs (Monalysidium) Sollasi \ Chapman, 1900, Jo urn. Linn, Soc. r 
Zook vol. xxviii. p. 3, pl. i. fig. 6. 

Fragments of the slender test of this species were found in 
the lagoon; they do not, however, exhibit the initial portion of 
the shell. 

Lagoon, Funafuti. Sample 17 (12 fathoms); sample 18' 
(7.1 fathoms). 

Orbitolites, Lamarck [1801]. 

Orbitolites marchnalis (Lamarck). (Pl. 20. figs. 1-3.) 

Orbulites marginalis , Lamarck, 1816, Hist. Nat. A nun, sans Vert. vol. ii. 
p. 196, no. 1. 

Orbitolites marymalis (Lam.), Carpenter, 1883, Phil. Turns, vok clxxiv.- 
p. 559, fig. 1. 

O, marginalise (Lam.), Flint, 1899, Rep. U.S. Nat. Mus., Rep. for 1897,- 
p. 304, pl. 50* fig. 2; pl. 51. fig. 1. 

This species is very characteristic of the shallow-water dredgings 
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of the Pacific Islands. Out of thirteen £ Challenger ? Stations, 
eleven were from the Pacific. It has "been found also in the 
"West Indies, off Madagascar, in the Malay Archipelago, the 
Mediterranean, and the Eed Sea. 

More than half the specimens from the lagoon at Funafuti 
appear to have been at one time attached by a face of the 
shell to various living organisms, but chiefly to joints of 
JLalimeda . Some examples were actually found in position on 
these calcareous plants. This habit of Orbitolites attaching 
itself to foreign objects is not unknown, but it appears to have 
only been noticed hitherto in the species Orbitolites complanata . 
The specimens thus found upon other organisms are invariably 
irregularly diseoidal, and are generally concavo-convex in shape. 
They also have patches of redundant shell-growth scattered over 
the surfaces, sometimes arranged in radial strigillse around the 
peripheral area. 

Lagoon, Funafuti. Sample 1 (10 fathoms), some of the 
specimens beautiful!}’ smooth and regular, others concave or 
indexed and with redundant patches of shell-growth on the 
surfaces (attached varieties); sample 2 (151 fathoms), very 
irregular and indexed, specimens large ; sample 3 (20 fathoms), 
irregular specimens; sample 4 (23 fathoms), irregular speci¬ 
mens ; sample 5 (24 fathoms), irregular specimens; sample 7 
(24 fathoms), very irregular specimens ; sample 8 (26 fathoms), 
a regular specimen; sample 14 (16 fathoms), irregular speci¬ 
mens ; sample 15 (19 fathoms), an irregular specimen ; sample 17 
(12 fathoms), both regular and irregular specimens; sample 18 
(7 i fathoms), regular and irregular specimens. 

Orbitolites complanata, Lamarck . 

Orbitolites complanata, Lamarck, 1801, Syst. Anim. sans Vert. p. 376. 

O. complanata , Lam., Egger, 1893, Abhandl. bayer. Akad. Wiss., 
math.-pbys. CL ii. vol. xviii. p. 249, pi. iii. fig. 40. 

Although rarer than the foregoing species, O. complanata is 
common and fairly typical in two of the lagoon samples. The 
variety plicata of Dana * is found in some abundance, in the 
sand from the lagoon beach at Funafuti, but it does not occur 

* Marginopora vertebralis, Blainville, var. plicata, J. D. 'Lana, 1848, Wilkes’ 
U.S. Expi. Expect, Hep. Zooph. p. 706, pi. 60. figs. 9, 9 a , 6. 
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in the dredgings. It is somewhat surprising that O. duplex 
should he altogether -wanting in these foraminiferal deposits. 

Lagoon, Funafuti- Sample 1 (10 fathoms) ; sample 2 
(151 fathoms). 


Family ASTBOBHIZIDJE. 

Subfamily Ehabbamminio. 

Hypeeammina, Brady [1878]. 

Hypeeammina eamosa, Brady. 

Hypermnmina ramosa, Brady, 1879, Quart. Journ. Micr. Sci., n. s. 
vol. xix. p. 33, pi. iii. tigs. 14,15. 

II. ramosa, Brady, Goes, 1893, Arctic and Scand. Foram., Sv. Vet.-Ak. 
Handl. vol. xxv. p. 18, pi. iv. tigs. 61, 62. 

JET. ramosa, Brady, Flint, 1899, Rep. U.S. Nat. Mus., Rep. for 1897, 
p. 270, pi. 11. fig. 1. 

It is unusual to meet with this species in low latitudes, but it 
has already been recorded by Goes from the Pacific and the 
Caribbean Sea; and by Flint from Cape Hatteras and the Gulf 
of Mexico. 

The specimens from Funafuti lagoon exhibit the primordial 
segment, and the test is yellowish brown and composed of very 
slender and minute ealcisponge-spicules. 

Lagoon, Funafuti. Sample 15 (19 fathoms). 

Sagenina, Qhamian [1900].'* 

Sagenina fronbescens (Brady). 

Sagemlla frondescens, Brady, 1879, Quart. Journ. Micr. Sci., n. s. 
vol. xix. p. 41, pi. v. tig. 1. 

S, frondescens , Brady, 1884, Rep. Chall. vol. ix. p. 278, pi. xxviii, 
fig's. 14,15. 

Sagenina frondescens (Brady), Chapman, 1900, Journ. Linn. Soe. ? 
Zool. vol. xxviii. p. 4, pi. i. figs. 1, 2; pi. ii. figs. 1, 2. 

This is one of the most characteristic and widely spread 
organisms,both of the lagoon and the outer reef. It is an attached 
form, and makes its growth usually upon the fronds of Halimeda, 
but is also found growing upon other objects which present a 
suitable surface for the purpose. 

# Sagene.Ua, Brady, 1879, name preoccupied for a genus of Folyzoa, see 
Journ. Linn. Son, Zool. vol. xxviii. p. 4. 
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Unlike the otlier Foraminifera, this form is conspicuously 
absent from dredgings taken immediately inside the rim of the 
atoll on the opposite sides of the lagoon, and increases in numbers 
and character towards the middle of the lagoon, 

8. frondescens is apparently restricted to the S. Pacific. 
Lagoon, Funafuti. Sample 3 (20 fathoms); sample 4 (2B 
fathoms); sample 5 (24 fathoms); sample 6 (21 fathoms); 
sample 7 (24 fathoms); sample S (26 fathoms); sample 9 
(25 fathoms); sample 10 (26 fathoms); sample 12 (23 fathoms); 
sample 14 (16 fathoms); sample 15 (19 fathoms); sample 16 
(20 fathoms). 


Family LITUOLIDiE. 

Subfamily Lituolii je. 

Placopsilixa, d'Orbigny [1850]. 

Placqpsilixa cenomaxa, dJOrhigng . 

Plcicopsilina cenomana , d’Orhigny, 1850, Prodr. Paleont. vol. ii. p. 185, 
No. 758. 

This species is not a common form, but it is generally distri¬ 
buted in tropical and subtropical areas. It was found by the 
6 Challenger ? at five or six stations amongst the coral-reefs of 
the Pacific. 

The specimens found in the lagoon at Funafuti are typical. 
The test sometimes branches towards the end. 

Lagoon, Funafuti. Sample 5 (24 fathoms); sample 7 
(24 fathoms); sample 16 (20 fathoms); sample 17 (12 fathoms). 

Haddoxia, Chapman [1898]. 

Habboxia Torresiexsis, Chapman. 

Haddonia Torresiemis , ' Chapman, 1898, Joarn. Linn. Soc., Zool. 
vol. xxvi p. 452, pi. xxviii. figs. 1-5 and w r oodeut p. 453. 

JET. Torresiemis , Chapman, 1900, Journ. Linn. Soc., Zool. vol xxviii. 

p. 6. 

The particular part of the lagoon where this species appears 
to thrive best is near the middle, from sample 10, and four miles 
from the nearest reef; at. this place the Haddonia have a 
peculiar habit of sheltering between the fronds of HaUme&a, and, 
by adhering at various points to the joints, cement them into 
a more or less coherent mass. 
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Lagoon, Funafuti. Sample 6 (21 fathoms); sample 7 
(24 fathoms) ; sample 10 (20 fathoms); sample 11 (25 fathoms); 
sample 14 (16 fathoms); sample 15 (19 fathoms); sample 16 
(20 fathoms) ; sample 18 (74 fathoms). 

Subfamily Trochammixixje. 

Carterixa, Brady [1884]. 

Cartebixa spiculotesta (Carter). 

lioialia spiculotesta , Carter , 1877, Ann. Mag. Nat. Hist. ser. 4, vol. xx. 
p. 470, pi. xvi.; ibid. 1879, ser. 5, vol. iii. p. 414; ibid. 1880, ser. 5, 
vol. v. p. 452. 

Carterina spiculotesta (Carter), Brady, 1884, Bep. Chall. vol. ix. p. 346, 
pi. xli. figs. 7-10. 

C. spiculotesta (Carter), Millett, 1899, Journ. B. Micr. Soc. p. 365. 

This curious little organism, although resembling Trochammina 
in general form and outline, constructs its test of minute 
calcareous spicules of a fusiform shape. The primary whorls of 
the test are usually strongly coloured a deep reddish brown, 
presumably by the sarcode; the last whorl or so of the shell is 
more often white, although in one example (a fully grown 
specimen from Funafuti) is strongly coloured to the periphery. 
The little spieular bodies appear to be somewhat felted together 
in the central part of the test in each segment, but lie more or 
less parallel along the outer borders. 

C, spiculotesta has been found in the Gulf of Suez, the Bed 
Sea, the Gulf of Manaar, the Malay Archipelago, and the 
S. Pacific. It is normally adherent, and is found attached to 
Halimeda and Lithotliamnion at Funafuti. 

Lagoon, Funafuti. Sample 10 (26 fathoms) ; sample XI 
(25 fathoms) ; sample 13 (26 fathoms); sample 15 (19fathoms ); 
sample 16 (20 fathoms). 

Family TEXTULAEIIDiE. 

Subfamily Textulaeiinj. 

Textularia, Be/ranee [1824]. 

Texttjlaria folium, Barber 8f Jones . 

Textularia folium, Parker & Jones, 1865, Phil. Trans, vol. civ. 
pp. 870, 420, pi. xviii. fig. 19. 



PROM THE LAGOON AT EUNAFXJTI. 


185 


1\ folium , P, Ofe J.j MoebiuSj 1880, Foram. Mauritius, p. 92, pi. viii. 
figs. 16, 17. 

The principal localities for this delicate little species are 
situated in the Pacific, where it is found in the shallow water of 
coral-reefs. It has also occurred at Mauritius, Bass Strait, 
Torres Strait, and Melbourne. 

Lagoon, Funafuti. Sample IS (7i fathoms). 

Textularia conica, cVOrbigny . 

Texiularia cornea* d’Grbigay, 1839, in Bagrats Cuba, Foram. p. 143, 
pi. i. figs. 19, 20. 

T. conica , d’Orb., Egger, 1893, Abhandl. haver. At. Wiss., math.- 
phys. Cl. ii. vol. xviii. p. 273, pi. vi. figs. 34-36. 

T. conica , d’Orb., Flint, 1899, Rep. U.S. Nat. Mus., Rep. for 1897, 
p. 285, pi. 29, fig. 6. 

This common and widely distributed species is best represented 
in the lagoon in the samples close to the rim of the atoll. In 
all cases they are rather undersized. 

Lagoon, Funafuti. Sample 1 (10 fathoms); sample 4 
(28 fathoms); sample 14 (16 fathoms); sample 17 (12 fathoms); 
sample 18 (7-| fathoms). 

Textularia rugosa (Eeass). 

JPlecanium rugosam , Reuss, 1869, Sitzungsb. Ak. Miss. Mien, vol. fix. 
p. 453, pi. i. figs. 8 a } b. 

Textularia rugosa (Reuss), Flint, 1899, Rep. U.S. Nat. Mus., Rep. for 
1897, p. 284, pi 29. fig. 2. 

This striking coral-reef species is well represented in the 
lagoon dredgings. It is one of the exceptions to the rule that 
the best developed specimens occur near the margin of the 
lagoon, for extraordinarily large examples were found in samples 
6 and 15, at 3 and 14 miles respectively from the edge. One 
of these measures 5 mm. in length; whereas the usual length of 
large specimens is 2 mm. 

Lagoon, Funafuti. Sample 1 (10 fathoms); sample 2 
(151 fathoms); sample 6 (21 fathoms); sample 7 (24 fathoms) ; 
sample 15 (19 fathoms); sample 17 (12 fathoms); sample 18 
( 7i fathoms). 

Verxeuilixa, cVOrbigny [1840]. 

Vebnettiuna srixtflosa, Eeuss . 

Verneuilina spinulosa } Reuss, 1849, Denkschr. Ak. M : iss, Wien, vol, 1, 
p. 347, pi. xlvii. figs. 12 a-c t 
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V. spinulosa , Reuss, Egger, 1893, Abhandl. bayer. Ak. Wiss., CL ii. 
vol. xvlii. p. 281, pi. vii. tigs. 11,14-16. 

The lagoon specimens are below the average size. The 
examples from dredgings farthest from the margin of the lagoon 
have lost their delicate spines, which seems to prove that they 
have been carried in, in common with many other species, by 
the action of currents. 

Lagoon, Funafuti. Sample 1 (10 fathoms); sample 4 
(23 fathoms) ; sample 17 (12 fathoms); sample 18 (7| fathoms). 

Valyujuka, d’Orbigny. 

Valvulika Davidiaka, Chapman . 

Vahulina Bavidiana , Chapman, 1900, Journ. Linn. Soc., Zool. 
vol. xxviii. p. 9, pi. i. fig. 4. 

A fully developed example of this interesting species was found 
near the margin of the lagoon. 

Lagoon, Funafuti. Sample 18 (7| fathoms). 

Clavulina, d’Orbigny [1826], 

Clayulika Paeisieksis, d’Orbigny . 

Clavulina Parmensis , d ? Orbigny, 1826, Ann. Sci. Nat. vol. vii. p. 268, 
No. 3 : Modele No. 66. 

C. Parmensis , d’Orb., Flint, 1S99, Rep. U.S. Nat. Mus., Eep. for 1897, 
p. 289, pi. 35. figs. % 3. 

The specimen found in the lagoon is a very neat example with 
the sutures of the chambers perfectly distinct. 

Lagoon, Funafuti. Sample 1 (10 fathoms). 

Subfamily Bum minin no. 

Bglivika, d’Orbigny [1839]. 

Bolivika PUKCTata, d’Orbigny . 

Bolitina punctata , d’Orbigny, 1839, Foram. Amer. Merid. p. 61, pi. viii. 
figs. 10-12, 

B. punctata , d’Orb., Flint, 1899, Rep. U.S. Nat. Mus., Rep. for 1897, 
p. 292, pi. 38. fig. 1. 

A single specimen of this delicate form was found in the 
central part of the lagoon. 

Lagoon, Funafuti. Sample 9 (25 fathoms). 
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Bolivina limb at a, Brady. 

Bolivina limbata, Brady, 1881, Quart. Journ. Micr. Sei., n. s. vol. xxi. 
p. 57. 

A typical example of this species was found near the margin 
of the lagoon. 

Lagoon, Funafuti. Sample 18 (7f fathoms). 

Bolivina toetuosa, Brady . 

Bolivina tortuosa , Brady, 1881, Quart. Journ. Micr. Sci., n. s. vol. xxi. 
p, 57. 

B. tortuosa , Brady, Egger, 1893, Abhandl. layer. Ak. Wiss., math.- 
pliys. Cl. ii. vol. xviii. p. 298, pi. viii. tigs. 43, 44. 

A widely distributed form in warm areas. The specimen 
from the lagoon is rather below the average size. 

Lagoon, Funafuti. Sample 18 (74 fathoms). 

Family LACxENiDJA 
Subfamily Polymobphininje. 

Sageina ( d'Orbigny , 1839) emend. Parker Sf Jones [1865]. 

Sagbina baphanus, Parker $ Jones. 

Uvigerina ( Sagrina ) raphmus } Parker & Jones, 1865, Phil, Trans, 
vol. civ. p. 364, pi. xviii. figs, 16, 17. 

Siphogenerina (Sagrina) raphanus , P. & J., Egger, 1893, Abhandl. 
bayer. Ak. Wiss., math.-phys. 01. ii. vol. xviii. p. 317, pi. ix. fig. 36. 

In common with the others true reef-loving Foraminifera, 
this species is confined to samples from the margin of the 
lagoon. 

Lagoon, Funafuti. Sample 1 (10 fathoms); sample 17 
(12 fathoms); sample 18 (74 fathoms). 

Family (xLOBIGERINIDiE. 

Globigeeina, d'Orbigny [1826]. 

G-lobigebina bulloides, d'Orbigny . 

Globigerina bulloides , d'Orbigny, 1826, Ann. Sci. Nat, vol. vii. p. 277, 
No. 1: Modeles, Nos. 17 & 76. 

G. bulloides , d’Orb., Flint, 1899, Ptep. IT.S. Nat. Mus,, Bep. for 1897, 
p. 321, pi. 69, fig. 2. 

The conditions under which these specimens lived are not 
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favourable to the growth of this pelagic foraminifer, for the 
specimens found are all below the usual size and are restricted 
to the lagoon-margin. 

Lagoon, Funafuti. Sample 2 (15| fathoms); sample 17 

(12 fathoms); sample 18 (7| fathoms). 

G-lobxuerina bulloibes, d’Orbigny, var. triloba, Beuss. 

Globigerina triloba , Reuss, 1849, Denkschr. Ak. Wiss. Wien, vol. l 
p. 374, pi. xlvii. figs. 11 a-e. 

G. hulloides , d’Orb., var. triloba , Reuss, Brady, 1884, Eep. Oliall, vol. ix. 
p, 59o, pi. lxxix. fig’s. 1, 2 ; pi. Ixxxi. figs. 2, 3. 

This variety accompanies the type form in two out of the 
three occurrences in the lagoon. Similarly these are small 
starved specimens. 

Lagoon, Funafuti. Sample 17 (12 fathoms); sample 18 

(7|- fathoms). 


Family ROTALIXDiE. 

Subfamily Spiexllxnxn je. 

Spirillina, Wirenberg [1841]. 

Spirxllxna pubercblo-limbata, Chapman. 

Spirillina tuberculo4imbata } Chapman, 1900, Journ. Linn. Soc., ZooL 
vol. xxviii. p. 11, pi. i. figs. 8 a-c. 

Although in general form this is like Spirillina in squalls, 
Brady, the two faces of the test are differently decorated to 
that species, there being no tubercles on the inferior face. It is 
confined to one point near the lagoon-margin. 

Lagoon, Funafuti. Sample 18 (7i fathoms). 

Spirillina spinigera, Chapman . (PL 19. figs. 9 & 10.) 

Spirillina spinigera , Chapman, 1900, Journ. Linn. Soc., Zool. vol. xxviii. 
p. 10, pi. i. figs. 7 a-c. 

The material from the lagoon affords us many additional 
specimens of this interesting form. The specimen (fig, 9) 
showing the long spinous decoration appears to belong to the 
megalospheric type of shell; whilst the larger forms, which by 
the way are more numerous, and which have a thinner peripheral 
edge, serrate rather than spinous (fig. 10), are presumably 
mier aspheric* 

Lagoon, Funafuti. Sample 18 (7£ fathoms). 



FROM THE LAGrOON AT FUNAFUTI. 


189 


Subfamily Eotajhiije. 

Oymbalopora, Hag enow [1850]. 

Oymbalopora Poeyi {<P Orbigny). 

Mosalina, Poeyi , d’Orbigny, 1839, Foram. Cuba, p. 100, pi. lii. 
figs. 18-20. 

Oymbalopora Poeyi (d’Orb.), Egger, 1893, Abliandl. bayer. Air. Wiss., 
math.-phys. Cl. ii. vol. xviii. p. 381, pi. xviii. figs. 51, 52. 

C. Poeyi (d’Orb.), Flint, 1899, Eep. U.S. Nat. Mus., Eep. for 1897, 
p. 326, pi. 72. fig. 1. 

When living, the central part of the test of this species is 
usually of a rose or red-brown tint. The specimens from the 
lagoon are invariably white, and those from near the middle of 
the lagoon are discoloured and yellowish-brown. This leads one 
to conclude that these and many other forms are not actually 
living in the lagoon, but are carried in by ocean currents. 

The depressed variety sometimes found accompanying the 
typical forms is here very rare. 

Lagoon, Funafuti. Sample 1 (10 fathoms) ; sample 14 (26 
fathoms) j sample 16 (20 fathoms) ; sample 17 (12 fathoms); 
sample 18 (71 fathoms). 

Oymbalopora tabelljeformis, Brady. 

Oymbalopora tabelUsformis , Brady, 1884, Rep. Ohall. vol. ix. p. 687, 
pi. cii. figs. 15-18. 

C. tabelkeformisj Brady, Egger, 1893, Abliandl. bayer. Ak. Wiss., 
math.-phys. Cl. ii. vol. xviii. p. 382, pi. xviii. figs. 54, 55. 

The specimens from the lagoon are typical but rather small. 
The species is chiefly known from the coral-reefs of the islands 
of the Pacific, and it also occurs off Mauritius. 

Lagoon, Funafuti. Sample 18 (71 fathoms). 

Oymbalopora (Tretompiialus) bulloides (d’Orbigny). 

liosalina bulloides , d’Orbigny, 1839, Foram, Cuba, p. 1.04, pi. iii. 
figs. 2-5. 

TretompJialm bulloides (d’Orbigny), Mobius, 1880, Foram. Mauritius, 
p. 98, pi. x. iigs. 6-9. 

Oymbalopora (Tretomphaliis) bulloides (d’Orb.), Brady, 1884, Rep. 
Ohall. vol. ix, p. 638, pi. cii. figs. 7-12. 

C. bulloides (d’Orb.), Egger, 1898, Abliandl. bayer. Ak. Wiss., math.- 
phys. CL ii. vol. xviii. p. 881, pi. xviii. %. 58. 

It is very probable that the examples found in the lagoon have 
floated in by the action of currents, especially since this form is 
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usually found near the surface of the ocean. Our specimens are 
of the normal size. 

Lagoon, Funafuti. Sample 17 (12 fathoms); sample IS 
(7 i fathoms). 

Biscorbina, Parker <$* Jones [1862]. 

Biscorbina arahcana ( cVOrUgng ]). 

Rosalind araucaria, d’Orbigny, 1839* Foram. Amur. Merid. p. 44, pi. vi. 
figs. 16-18. 

Biscorbina araucana (cVOrb.), Egger, 1898, Abhandl. bayer. Ak. Wiss., 
math.-phys. Cl. ii. vol. xviii. p. 886, pi. xiv. figs. 4-6. 

A single specimen, rather small, was found in the lagoon. 

Lagoon, Funafuti. Sample 16 (20 fathoms). 

Biscorbina ritgi-osa ( tVOrligm /). 

Rosalina rugosa , d’Orbigny, 1889, Foram. Ainer. Mdrid. p. 42, pi. ii. 
figs. 12-14. 

Biscorbina rugosa (d’Orb.), Egger, 1898, Abhandl. bayer. Ak. Wiss., 
math.-phys. CL ii. vol. xviii. p. 888, pi. xv. figs. 1-3. 

D, rugosa is not uncommon in the lagoon dredgings. One of 
the specimens is coloured a warm-brown. 

Lagoon, Funafuti, Sample 10 (26 fathoms) ; sample 14 

(16 fathoms) ; sample 17 (1.2 fathoms); sample 18 (7| fathoms). 

Biscorbina GtLOBXJLaris (<T Orbigny). 

Rosalina globular is, d’Orbigny, 1826, Ann. Sci. Nat. vol. yii. p. 271, 
pi. xiii. figs. 1-4: Modele No. 69. 

Biscorbina globular is (d’Orb.), Flint, 1899, Hep. U.S. Nat, Mas., Rep. 
for 1897, p. 327, pi. 72. fig. % 

Our specimens are somewhat variable in size, and the species 
is not uncommon in the lagoon. 

Lagoon, Funafuti. Sample 10 (26 fathoms); sample 15 
(19 fathoms); sample 16 (20 fathoms); sample 17 (1.2 fathoms); 
sample 18 (7-| fathoms). 

Biscorbina. Saulcii (d 9 Orbigny). 

Rosalina Saulcii, d’Orbigny, 1889, Foram. Amor. Merid. p. 42, pi. ii. 
figs. 9-11. 

Biscorbina Saulcii (cl’Orb.), Parker & Jones, 1872, Quart. Jo urn. (leol. 
Soe. vol. xxviii. p, 156, 

B, Saulcii (d’Orb.), Egger, 1898, Abhandl. bayer. Ak. Wiss., matin*** 
plays, Cl. ii. vol. xviii. p. 392, pi. xv. figs. 51-58. 

The specimen from the lagoon is characteristically flattened 
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on the superior face, and the colour of the shell is not unlike 
that of D. rugosa. 

Lagoon, Funafuti. Sample 17 (12 fathoms). 

Discorbina concinna, Brady. 

Discorbina concinna , Brady, 1884, Rep. Chalk vol. ix. p. 646, pi. xc. 
figs. 7, 8. 

D. concinna , Brady, Egger, 1893, Abhandl. bayer. Ak. Wiss., matk.- 
phys. 01. ii. vol. xviii. p. 388, pi. xv. figs. 22 24. 

In addition to the localities for this species given by Brady, 
the 4 G-azelD ’ collected it from Cape Yerde, Mauritius, and 
West of Australia. 

Lagoon, Funafuti. Sample 17 (12 fathoms). 

Discorbina Vilardeboana ( d-Orbigny ). 

Rosalina Vilardeboana, d’Orbigny, 1839, Foram. Amer. Merid. p. 44, 
pi. vi. figs. 13-15. 

Discorbina Vilardeboana (d’Orb.j, Egger, 1893, Abhandl. bayer. Ak. 
Wiss., math.-phys. CL ii. vol. xviii. p. 387, pi. xv. figs. 13-15. 

This form in common with the other Discorbinae was found at 
the lagoon-margin. 

Lagoon, Funafuti. Sample IS (7| fathoms). 

Discorbina pileqlus ( d ' Orhiqny ). 

Valvulina pileolus , d’Orbigny, 3839, Foram. Amer. Merid. p. 47, pi. i. 
figs. 15-17. 

Discorbina pileolus (d’Orb.), Egger, 1893, Abhandl. bayer. Ak. Wiss., 
matk.-phys. Cl. ii. vol. xviii. p. 390, pi. xv. figs, 61-63. 

This species is a well-known form from the Pacific; and is 
frequent in shallow-water dredgings in tropical and subtropical 
areas. The Funafuti specimens are typical but not common. 
Lagoon, Funafuti. Sample 18 (7h fathoms). 

Discorbina orbicularis ( Terquem ). 

Rosalina orbicularis, Terquem, 1876, Anim. sur la Plage de Dunkerque, 
p. 75, pk ix. figs. 4 a , b. 

Discorbina orbicularis (Terq.), Egger, 1893, Abhandl. bayer. Ak. Wiss., 
math.-phys. CL ii. vol. xviii. p. 389, pi. xv. figs. 16-18, 76-78. 

This is well represented in point of numbers, and the specimens 
are fairly typical. A solitary specimen occurred near the middle 
of the lagoon. 

Lagoon, Funafuti. Sample 8 (26 fathoms); sample 17 
(12 fathoms); sample 18 (7| fathoms). 
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Biscgebika tuberocapitata, Chapman. 

Discorbma tuberocapifota, Chapman, 1900, Jo urn. Linn. Soc., /ool. 
vol. xxviii. p. 11, pi. i. fig’s. 9 a-c. 

This striking form is not so well developed in the lagoon 
samples, as in the shallow-water dredgings on the outer part of 
the reef. 

Lagoon, Funafuti. Sample 11 (25 fathoms); sample 7IS* 
(26 fathoms); sample 16 (20 fathoms). 

Discorbina earesceks, Brady . 

Discorbma rarescens. Bradv, 1884, Rep. Chall. vol. ix. p. 05.1, pi. xc. 
figs. 2, 3, and 4 ? 

D. rarescens, Brady, Egger, 1893, Abhandl. layer. Ale. Wiss., math.- 
phys. CL ii. vol. xviiL p. 388, pi. xv. figs. 45-47. 

The species which have undoubtedly lived in the lagoon are 
not numerous, and apparently the present form is an example 
which has adapted itself to those conditions. It appears to grow 
attached to the surfaces of other organisms such as Halimeda * 

Brady records this species from the Philippines and Torres 
Strait, and Egger from West Africa and Western Australia. 

Lagoon, Funafuti. Sample 4 (23 fathoms); sample 6 
(21 fathoms) ; sample 13 (26 fathoms); sample 14 (16 fathoms), 
sample 16 (20 fathoms); sample 17 (12 fathoms). 

Plakoebulika, d'Qrbigny [1826]. 

Prakorbulika Mebiteerakek sis, d ’ Qrbigny . 

Bkmorbiilina Mediterranemis , d’Orbigny, 1826, Ann. Sci. Nat. vol xii, 
p. 280, pi. xiv. figs. 4-6: Modele No. 79. 

P. Mediterranemis , d’Orb., Egger, 1893, Abhandl. Layer. Ale. Wise.,, 
math.-phys. Cl. ii. vol. xviii. p. 380, pi. xiv. figs. 24-2(5, 

P. Meditermmmw, d’Orb., Goes, 1894, Kongl, Svenska VeL-Ak. 
llandL, vol, xxv. No. 9, p. 91, pi. xv. fig. 786. 

P. Mediierremamis , d’Orb., Flint, 1899, Rep. U.S. Nat. Mils., 'Rep. for 
1897, p. 328, pi. 72. % 6. 

This species has a wide geographical distribution. ft has 
already been recorded from the Pacific Ocean. The lagoon 
specimens are small and arrested in their growth, and, are very 
like the specimen figured by Goes to which reference is given 
above. 

Lagoon, Funafuti. Sample 1 (10 fathoms); sample 13 
(26 fathoms); sample 18 (7| fathoms). 
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Planoebulina laevata, Parker 9* Jones . 

Planorbulina vulgaris , var. larvata, Parker & Jones, 1860, Ann. Mag. 
Nat. Hist. ser. 3, vol. v. p. 294, 

P. laruata , Parker & Jones, 1865, Phil. Trans, vol. elv. p. 379, pi. xix. 
tig*. 3 a, b. 

P. larvata , P. & J., Egger, 1893, AbhandL bayer. Ak. Wiss., matli.- 
pliys. CL ii. vol. xviii. p. 189, pi. xiv. %. 31. 

Amongst the several planorbuline forms this is one which 
possesses most individuality, the specimens being nearly all 
characteristic. 

Lagoon, Funafuti. Sample 1 (10 fathoms ); sample 4 
(23 fathoms); sample 6 (21 fathoms); sample 7 (24 fathoms); 
sample 8 (26 fathoms). 

Planoebulina laevata, Parker Sf Jones , var. ceispata, nov. 
(Pi. 20. fig. 5.) 

This is a curious aberrant form in which the several series of 
chambers have been added to in a semicircular manner, instead 
of a diseoidal, giving rise to a curled or semilunar-shaped test. 
Greatest length 2*2 mm. 

Lagoon, Funafuti. Sample 5 (24 fathoms). 

Planoebulina aceevalis, Brady , var. fimeetata, nov. 
(PL 20. fig. 4.) 

This example differs from the usual form in having the 
peripheral series of chambers separated and slightly flattened 
and squared at the extremities, producing a kind of fringe 
around the diseoidal test. The central area is smoother than 
usual, but shows a certain amount of aeervuline segmentation 
forming a superficial series of ehamberlets. Diameter 1*4 mm. 

Lagoon, Funafuti. Sample 8 (26 fathoms). 

Teuncatulina, POrbigny [1826]. 

Teuncatulina vaeiabilis, d’Orbigny. 

Truncatulina variabilis , d’Orbigny, 1826, Ann. Sci. Nat. vol. vii. 
p. 279, No. 8. 

T. variabilis , d’Orb., Egger, 1893, Abhandl. bayer. Ak. Wiss., math.- 
phys. CL ii. vol. xviii, p. 404, pi. xvi. figs. 57-59, 63, 64. 

Our specimen was found at some distance from the edge of 
the lagoon; and the test being of a brown tint in the central 
portion appears to point to the conclusion that the organism was 
living in situ . 

Lagoon, Funafuti. Sample 13 (26 fathoms). 
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Truncatulina PX0MA3A, Ilanthen - 

Truncatulina pt/gmcea, Han then , 1875, Mittlieil. Jalirb. ling. geol. 
Anstait, vol. iv. p. 78, pi. x. fig. 8 . 

T. pygmaa, Hantken, Egger, 1893, Abhandl. bayer. Ale. Wiss., math.- 
phys. 01. ii. yol. xviii. p, 400, pi. xvi. figs. 60-62. 

T° pygmcea, Hantken, Flint, 1899, Rep. U.S. Nat. Mus., Rep. for 1897, 
p. 834, pi. 77. fig. 6 . 

This is a species of. Truncatulina usually confined to deep 
water. 

Lagoon, Funafuti. Sample 17 (12 fat-boms), 

Truncatulina TJng-erxana ( d 9 Orbigny ). 

Batalina Ungeriana , d’Orbigny, 1846, Foram. Foss. Vienne, p. 157, 
pi. viii. figs. 16-18. 

Truncatulina Ungeriana (d’Qrb.), Flint, 1899, Rep. 1T.S. Nat. Mus., 
Rep. for 1897, p. 333, pi. 77. fig. 2. 

This species is represented by a very small specimen from the 
lagoon. 

Lagoon, Funafuti. Sample 16 (20 fathoms). 

Truncatulina uostrata, Brady . 

Truncatulina rosirata , Brady, 1881, Quart. Journ. Micr. Sci. vol. xxi. 
n, s. p, 65. 

T. rostrata , Brady, 1884, Rep. Chall. yol. ix. p. 668 , pi. xeiv. 
fig. 6 a~c. 

The test of this species differs in having a peripheral slit-like 
aperture in addition to the normal truncatuline orifice. This 
form is restricted almost without exception to the coral islands 
of the Pacific. 

Lagoon, Funafuti. Sample 1 (10 fathoms); sample 4 
(28 fathoms); sample 14 (16 fathoms) ; sample .17 (12 fathoms); 
sample 18 ( 7 $ fathoms). 

Truncatulina reticulata ( Czjzefc ), 

Batalina reticulata , Gzjzek, 1848, Haidinger’s Naturw. Abhandl, vol ii, 
p, 145, pi. xiii. figs.,7-9. 

Truncatulina {Batalina) reticulata, Ozjssek, Egger, 1898, Abhandl 
bayer, Ak. "Wise., math.-phys. Cl. ii. vol. xviii. p. 402, pi xvi. figs. 42.44, 

JPkmorbulina reticulata (Czj^ek), Goes, 1896, Bull Mus, Comp, Zool. 
Harvard, vol. xxix. No. 1 , p, 72. 

Truncatulina reticulata (Ozjzek), Flint, 1899, Rep, U.S, Nat. Mus,, 
Rep. for 1897, p. 334, pi. 78. fig, 3, 
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This pretty little species is found in one sample only from tlie 
lagoon. The specimens are of normal size. 

Lagoon, Funafuti. Sample 18 (71 fathoms). 

Afomalifa, (VOrbigny [1826], 

Afomalifa ammofoides (Reuss). 

Rosahna ammonoides , Reuss, 1845, Verstein. bohm. Kreide, pt. i. 
p. 86, pi. xiii. fig. 66, pi. viii. fig. 58. 

Anomalina (Rosalind) ammonoides , Reuss, Egger, 1898, Ahhandl. 
hayer. Akad. Wiss., math.-phys. Cl. ii. vol. xviii. p. 878, pi. xiv. figs. 35-87. 

A. ammonoides (Reuss), Flint, 1899, Rep. U.S. Nat. Mus., Rep. for 
1897, p. 335, pi. 78. fig. 4. 

This widely-distributed species is here represented by a small 
solitary specimen. 

Lagoon, Funafuti. Sample 17 (12 fathoms). 

Carpefteria, Gray [1858]. 

Carpefteria proteiformis, Goes. (PL 19. fig. 11.) 

Carpenteria balaniformis , var. proteiformis , Goes, 1882, K. Svenska 
Vet.-Akad. Handl. vol. xix. No. 4, p. 94, pi. vi. figs. 208-214, pi. vii. 
figs. 215-219. 

C. proteiformis, Goes, Brady, 1884, Rep. Chall, yol. ix. p. 679, pi. xevii. 
figs. 8-14. 

C. proteiformis , Goes, 1896, Bull. Mus. Comp. Zool. Harvard, vol. xxix. 
No. 1, p. 74, pi. vi. figs. 8-17. 

Both examples found in the lagoon are attached to joints 
of Salimeda . 

Lagoon, Funafuti. Sample 6 (21 fathoms); sample 7 (24 
fathoms). 

Carpefteria utricularis, Carter. 

Poly tr emu utriculare , Carter, 1876, Ann. Mag. Nat. Hist. ser. 4, 
vol. xvii. p. 210, pi. xiii. figs. 11-16. 

Carpenteria utricularis , Carter, 1877, Ann. Mag. Nat. Hist. ser. 4, 
vol. xx. p. 176. 

C. utricularis , Carter, Egger, 1893, Ahhandl. bayer. Akad, Wiss., 
math.-phys. 01. ii. vol. xviii. p. 438, pi. xxi. fig. 18. 

C. utricularis, Carter, Chapman, 1900, Jonrn. Linn. Soc., Zool, vol. 
xxviii. p. 12, pi. 2. fig. 4, pi. 4. figs. 3, 4. 

This species, like the preceding, appears to prefer the quieter 
areas of the lagoon. It was found attached to Malimeia . 

Lagoon, Funafuti. Sample 10 (26 fathoms). 
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Pultihitliha, Parker § Jones [1862]. 

PULVXNTTLINA REPANDA (Kchtel Sf Moll). 

Nautilus repandus, Fichtel & Moll, 1803, Test. Micr. p. *>5, pi. no 
figs, a-d. 

Pulmnulina repanda (F. & M.), Egger, 1893, Ablnindl. bayer, Ale. 
Wiss., math.~phys. 01. ii. vol. xviii. p. 405, pi. xviii. fig’s* 34-36. 

P. repanda (F. & M.), Goes, 1896, Bull. Mus. Comp. Zool, Harvard, 
vol. xxix. no. 1, p. 75. 

P. repanda (F. & M.), Flint, 1899, Rep. U.S. Nat. Mus., Rep. for 
1897, p. 328, pi. 72. fig. 8. 

A full-sized specimen of tlie above occurred in the lagoon 
dredgings. 

Lagoon, Funafuti. Sample 3 (20 fathoms), 

PULVINITLXNA OBLONG-A ( Williamson ). 

Motalina oblonga , Williamson, 1858, Bee. Foram. Gt. Brit, p, 51, pi. iv, 
figs. 98-100. 

Pulvinidina oblonga (Williamson), Egger, 1893, Abhandl. bayer. Ale. 
Wiss,, math.-phys. CL ii. vol. xviii. p. 415, ]A. xvii. figs. 23-25. 

The specimen found in the lagoon is a very delicate thin- 
shelled example. The 6 Challenger ? obtained it from the South 
Pacific in depths varying from . 17 to 275 fathoms. It has a 
wide geographical distribution. 

Lagoon, Funafuti. Sample 17 (12 fathoms). 

Botalia, Lamarck [1804]. 

Eotalia Reccaiui ( Linne ). 

Nautilus Beccarii , Linne, 1767, Syst, Nat. 12tli ed. p. 1162; 1788, 
ibid. 13th (Guielin’s) ed. p. 3370, no. 4. 

Natalia Beccarii (L.), Egger, 1893, Abhandl. bayer. Ak. Wiss., math.- 
phys. Cl. ii. vol. xviii. p. 420, pi. xix. figs. 25-27. 

It Beccarii (L.), Flint, 1899, Rep. U.S, Nat. Mus,, Rep. for 1897, 
p. 331, pi. 75. fig. 2. ■ *' 

This species is commonly found in /temperate seas, but it is 
not confined to them. The specimens from the lagoon have the 
characteristic brown stain of the sareode remaining with them, 
and have therefore probably lived where they were found. 
Lagoon, Funafuti. . Sample 1 (10 fathoms). 

Oalcarxna, d’Orbigny [ 1326 ]. 

Calc'arxna hispid a, Bradg. 

Calcarina hispida, Brady, 1876, Proe. R. Irish Acad. eer. 2, vol. ii, 
p. 590. 
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C. calcar , var. hispula, Carter, 1880, Ann. Mag. Nat. Hist. ser. 5, 
vol. v. p. 458. 

C. hispida , Brady, 1884, Hep. ClialL vol. ix. p. 718, pi. cviii. figs. 8, 9. 

This is one of the commonest of the smaller Foraminifera in 
the lagoon. From its low specific gravity and form it seems to 
be carried in large numbers to quite the centre of the lagoon. 
That it does not live there is evident from the fact that the 
specimens from samples taken at considerable distance from the 
lagoon shore are invariably stained of a muddy brown and are 
partially weathered or decomposed. 

Lagoon, Funafuti. Sample 1 (10 fathoms); sample 2 (15 J 
fathoms); sample 4 (23 fathoms); sample 5 (24 fathoms); 
sample 6 (21 fathoms); sample 7 (24 fathoms); sample 8 
(26 fathoms); sample 14 (16 fathoms); sample 15 (19 fathoms); 
sample 16 (20 fathoms); sample 17 (12 fathoms); sample 18 
(7-J fathoms). 

Oalcahina Defeancii, cVOrbigny . 

Calcarim Defrancii , d’Orbigny, 1826, Ann, Sci. Nat. vol. vii. p. 276, 
pi. xiii. figs. 5-7. 

C. Defrancii , d’Orb., Brady, 1881, Rep. Chall. vol. ix. p. 714, pi. cviii. 
fig. 6 a~c. 

This generally rare form is found in one sample only in the 
lagoon. 

Lagoon, Funafuti. Sample 1 (10 fathoms). 

Subfamily TiNOPOBiNiE. 

Tinopoeus, Montfort [1808], emend. Carpenter [I860]. 

Tinopoeus bactjlatus, Montfort . 

Tinoporus baculatus , Montfort, 1808, Conchy!, Syst. vol. i. p. 14(3, 
37* genre. 

T. baculatus, Month, Carpenter, 1860, Phil. Trans, p. 557, pis. xviii., xix. 

T. baculatus [Montfort ?], Carpenter, Brady, 1884, Rep. Chall. vol. ix. 
p. 716, pi. ci. figs. 4-7. 

This species undoubtedly attains to its fullest development in 
the shallow waters of the South Pacific. At Funafuti it is re¬ 
markably abundant, and the beach-sand of the lagoon is largely 
composed of this species. It is rare, however, in the waters of 
the lagoon, and occurs in three samples only. 

Lagoon, Funafuti. Sample 1 (10 fathoms); sample 11 (25 
fathoms) ; sample 18 (7j fathoms). 
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Gypsina, Carter [1877]. 

Gypsina globulus ( Items ). 

Ceriopora globulus , Iteuss, 1847, Haidinner’s Natunv. Abhandi. vol. ii. 
p. S3, pi. v. fig. 7. 

Gypsina globulus (Iteuss), Uhlig, 1886, Jalirb. geol. lloiclisanst, 
vol. xxx.vi. p. 197, figs. 7-9. 

G. globulus (Reuss), Brady, Parker Sc Jones, 1888, Trans. Zool. Soc. 
vol. xii. p. 229, pi. xlvi. fig. 13. 

Some very fine examples of this species occur in the lagoon 
dredgings. They vary very much in size, the diameter of the 
test ranging from *5 mm. to 3*5 mm. The smallest specimens 
came from the middle of the lagoon. 

Lagoon, Funafuti. Sample 1 (10 fathoms); sample 2 (15J 
fathoms) ; sample 4 (23 fathoms); sample 6 (21 fathoms); 
sample 7 (24 fathoms) ; sample 11 (25 fathoms); sample 12 
(25 fathoms) ; sample 13 (26 fathoms); sample 14 (16 fathoms); 
sample 18 (7§ fathoms). 

Gypsina inh-Zebens ( Schultze ). 

Acervulina inhcerem, Schultze, 1854, Organ, der Polytkal. p, 68, pi. vi. 
fig. 12. 

Gypsina inhcerens (Schultze), Brady, 1884, Rep. Cliall. vol. ix. p. 718, 
pi. cii. figs, 1-6* 

G. inhcerens (Schultze), Goes, 1894, K. Svenska Vetensk.-Ak&d, Handl. 
vol. xxv. No. 9, p. 91, pi. xv. fig. 787. 

G. inhcerens (Schultze), Flint, 1899, Rep. U.S. Nat. Mus., Rep. for 
1897, p. 330, pL 79. fig. G. 

The adherent forms of Gypsina are phenomenally numerous at 
Funafuti. To reduce tlie gradational series found there into 
something like order, and keeping in view some central type of 
structure, it seems convenient to group the more irregular and 
acervuline structured organisms under the name of G. inhcerens, 
reserving the regularly diseoidal forms as varieties of the mound- 
like G. vesimlaris , from which they graduate down to thin 
scale-like forms* 

Lagoon, Funafuti* Sample 1 (10 ^fathoms); sample 7 (24 
fathoms); sample 13 (26 fathoms); sample 14 (16 fathoms); 
sample 15 (19 fathoms); sample 16 (20 fathoms); sample 17 
(12 fathoms). 

Gypsina vesicularis (Parker Jones). (FI. 19. fig. 12.) 

Orbitolina vesimlaris , Parker &' Jones, 1860, Ann. Mag. Nat. Hist, 
ser. 3, vol. vi, p, 31, no. 5. 
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Gypsina vesicularis (P. & J.), Carter, 1877, Ann, Mag. Nat. Hist, ser, 4, 
vol. xx. p. 178. 

G. vesicularis (P. & J.), Egger, 1893, Abhandl. layer. Ak. Wiss., math.- 
phys. Cl. ii. vol. xviii. p. 382, pi. xiv. figs, 20-23. 

This species is usually found accompanying the spherical form 
6r. globulus, into which it appears to graduate, but very rarely. 
On the other hand, it frequently shows affinities with the thinner 
varieties, by having a peripheral flange around the mound-like 
test. 

Lagoon, Funafuti. Sample 1 (10 fathoms); sample 2 (15| 
fathoms); sample 4 (23 fathoms): sample 5 (24 fathoms); 
sample 6 (21 fathoms); sample S (26 fathoms) ; sample 11 
(25 fathoms); sample 13 (26 fathoms); sample 15 (19 fathoms); 
sample 16 (20 fathoms) ; sample 17 (12 fathoms); sample 18 
(7| fathoms). 

Gypsina vesicularis (P. § J!), var. discus, Goes. (Pl. 19. 
fig. 13.) 

Tinoporus vesicularis (P. & J.), Goes, 1882, Sv. Vet.-Abad. Handl. 
vol. xix. No, 4, p. 104, pl. vii. figs. 245-247. 

Gypsina vesicularis (P. & J.), var. discus , Goes, 1896, Bull. Mus, Comp. 
Zool. Harvard, vol. xxix. No. 1, p. 74, pl. vii. figs. 4-6. 

Upon this remarkable little variety Dr. Goes wrote as 
follows # :— 

“ A variety closely allied to the type, from which it differs 
only in its lenticular shape and its more plainly differentiated 
set of the central cycle of chambers. It is not found affixed. 
Caribbean Sea, 400 fathoms ; scarce.” 

This is one of the most distinct varieties of the G. vesicularis 
type. The little button-shaped tests are usually depressed in 
the central region on both sides. It is noteworthy that this 
form was absent from the samples near the margin of the 
lagoon, appearing to prefer the quieter waters and at greater 
depths. This fact is further corroborated by Goes' 1 record of its 
occurrence at 400 fathoms. 

Lagoon, Funafuti. Sample 4 (23 fathoms); sample 5 (24 
fathoms); sample 6 (21 fathoms); sample 7 (24 fathoms); 
sample 8 (26 fathoms); sample 10 (26 fathoms); sample 14 
(16 fathoms); sample 15 (19 fathoms). 


* Op, cit. p. 74. 
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Gyesina vesictjlaeis (P. P), van monticules, nov. (PI 19. 

figs. 14 «, &.) 

Test attached, roughly discoidal; the attached surface fiat or 
undulate, and showing the more regular central series of 
chambers, sometimes spiral, followed by the acervuline chambers ; 
the free, superior surface sharply conical in the centre, rapidly 
sloping to the level of a thin peripheral flange. Distinguished 
from the thin wild-growing Planorbulmce by the absence of 
peripheral orifices and the entire absence of regularity in the 
peripheral chambers. Diameter ranging from 2 to 4 mm. 

Lagoon, Funafuti. Sample 2 (154 fathoms); sample 4 (28 
fathoms); sample 5 (24 fathoms); sample 7 (24 fathoms); 
sample 8 (26 fathoms); sample 11 (25 fathoms); sample 18 
(26 fathoms); sample 15 (19 fathoms) ; sample 16 (20 fathoms) ; 
sample 17 (12 fathoms). 

G-ypsina vesiculaeis (P Sf J.), van sqtjamieormis, nov, 
(PL 19. figs. 15 a, h .) 

Test thin, normally attached, encrusting surfaces of organisms. 
Full-sized specimens measure about 3 or 4 mm. in diameter. 
Shell consists of a single layer of acervuline chambers. The 
paper-lihe fragments of the test of this variety are sometimes 
very numerous in the shallow-water sands, both within and 
outside the lagoon. 

Lagoon, Funafuti.- Sample 3 (20 fathoms); sample 4 (28 
fathoms); sample 5 (24 fathoms); sample 7 (24 fathoms); 
sample S (26 fathoms); sample 13 (26 fathoms); sample 16 
(20 fathoms); sample 17 (12 fathoms). 

POLTTKEMA, ElSSO [1826 j. 

POLYTREMA MINIACEUM {Pallas). 

Millepora miniacea } Pallas, 1766, Elenchus Zoophytorum, p. 251, 

P. miniaceum (L.) ? Goes, 1896, Bull. Mus. Comp. Zool, Harvard, 
vol, xxlx. No. 1, p. 75. 

P. miniaceum (Pallas), Chapman, 1900, Journ. Linn, Soc., Zool. vol, 
■xxviii. p. 16, pi. 4. fig. 7. 

This species is found living in the lagoon in some abundance, 
but it never attains to the size which it does outside the atoll, 
usually measuring only 2 mm. across. It is generally found 
attached to joints of Ilalimeda. 

Lagoon, Funafuti. Sample 1 (10 fathoms); sample 6 (21 
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fathoms); sample 7 (24 fathoms) ; sample 10 (26 fathoms); 
sample 11 (25 fathoms); sample 13 (26 fathoms); sample 14 
(16 fathoms) ; sample 16 (20 fathoms) ; sample 17 (12 fathoms) ; 
sample 18 (7L fathoms). 

Polytrema miniaceum ( Pallas ), var. alba, Carter . 

Polytrema miniaceum , var. album , Carter, 1877, Ann. Mag. Nat. Hist, 
ser. 4, vol. xix, p. 213, pi, xiii. fig. 14. 

This variety is generally rare at Funafuti. 

Lagoon, Funafuti. Sample 1 (10 fathoms); sample 2 (15| 
fathoms) ; sample 7 (24 fathoms); sample 13 (26 fathoms). 

Polytrema planum, Carter . (PL 20. figs. 6, 7.) 

Polytrema planum, Carter, 1876, Ann. Mag. Nat. Hist. ser. 4, vol. xvii. 
p. 211, pi. xiii. figs. 18, 19. [Immature growth.] 

Gypsina melobesioides, Carter, 1877, ibid. ser. 4, vol. xx. p. 172. [Full- 
grown form, description only.] 

G. melobesioides , Carter, 1880, ibid. ser. 5, vol. v. p. 445. 

Polytrema miniaceum, (Pallas), var. involva , Chapman, 1900, Journ. 
Linn. Soc., Zool. vol. xxviii. p. 17, pi. 2. fig. 3, and text-figure 2. 

P. planum, Carter, Chapman, 1901, Ann. Mag. Nat, Hist. ser. 7, 
vol. vii. pp. 82, 83. 

In my earlier description of the Funafuti specimens, this 
particular form was regarded as a variety of the common 
branching type of P. miniaceum , which is distinguished by its 
red colour. Since then I have found abundant specimens of 
P. planum of very extensive growth on rough reef-specimens 
from the same collection, which show that the affinities of 
P. planum are rather towards the white variety of P. miniaceum , 
var. alba, Carter; for in the fresh specimens its test is often of 
snowy whiteness, not unlike, as Garter remarks, the sugar- 
coating on a bride-cake. The cemented reef-specimens are often 
discoloured or yellowish in their tint, but never pink or rose- 
coloured. 

It is exceedingly difficult in some cases to distinguish 
P. planum from certain encrusting plants such as Lithothamnion 
and Lithophyllum ; and indeed the only distinctive character 
between Lithophjlltm onhodes and P. planum , when viewed 
externally, is the presence of the little granular conceptacles 
often, but not always, to be seen studding the surface of the forms. 

Carter’s original description and figure dealt only with a 
young or immature growth, but a comparison between the type- 
specimen of the so-called Gypsina melobesioides at the Natural 
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History** Museum, South Kensington, confirms the identity o:f: 
the two forms. 

Tins organism, as I have already shown, is of great importance 
as a rock-builder, by forming concentric encrustations round 
fragments of coral and algae. It also plays an important part 
in cementing loose fragments together, by filling crevices and 
eventually enwrapping several fragments, until they form a 
solid conglomerate. 

In the lagoon P. planum is found binding together the 
separate fronds of Halimeda as they lie on the lagoon-floor. 
It is impossible to distinguish P. planum in the lagoon material 
without the aid of thin sections made from the accreted fragments 
for microscopic examination. 

Lagoon, Funafuti. Sample 6 (21 fathoms); sample 10 (26 
fathoms); sample 11 (25 fathoms); sample 12 (28 fathoms); 
sample 14 (10 fathoms). 


Family KKMMTJLINIBJE. 

Subfamily PoiiSTOMEti inje. 

K onionina, d'Orbigny [1826]. 

Konionina bepbessxtla (Walker § Jacob). 

Nautilus depressulus , Walker & Jacob, 1798, Adams 7 Essays, Kan- 
macher’s ed., p. 641, pi. xiv. fig. 83. 

Nonionina depression (W. & J.), Egger, 1893, Abliandl. layer, Akad. 
Wiss,, math.-phys. Cl. ii. vol. xviii. p. 427, pi. xix. figs. 88, 89. 

This species is rare in the lagoon. 

Lagoon, Funafuti. Sample 18 (26 fathoms): sample 18 (7i 
fathoms). 

KONIONINA XTMniLICATTJLA (Montapu). 

Nautilus umbilicatulus , Montagu, 1808, Test. Brit. p. 191; Suppi. 
p. 78, pi. xviii. fig. 1. 

Nonionina umbilicatula (Montagu), Egger, 1898, Abliandl. bayer. Akad. 
Wiss., math.-phys. Cl. ii. vol. xviii. p. 426, pi. xix. figs. 36, 87, 

This species is more numerous than the preceding, and the 
specimens are as a rule typical. 

Lagoon, Funafuti. Sample 1 (10 fathoms); sample 4 (28 
fathoms); sample 7 (24 fathoms); sample 8 (26 fathoms); 
sample 11 (25 fathoms). 
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Poltstomella, Lamar ch [ 1822 ]. 

POLTSTOMELLA STRIATOPUNCTATA ( Fichtel Sf Moll). 

Nautilus striatopunctatus , Fichtel & Moll, 1798, Test. Micr. p. 61, 
pl« ix. figs. ct-c. 

Polystomella striatopunctata (F. & M.), Egger, 1893, Abbandl. bayer. 
Akad. Wiss., math.-phys. CL ii. vol. xviii. p. 433, pi. xix. figs. 49, 50. 

P. striatopunctata (F. & M.), Goes, 1896, Bull. Mus. Comp. Zool. 
Harvard, vol. xxix. No. 1, p. 78. 

P. striatopunctata (F. & M.), Flint, 1899, Rep. U.S. Nat. Mus., Hep. 
for 1897, p. 337, pi. 80. fig. 2. 

The lagoon-specimens are neat and small. 

Lagoon, Funafuti. Sample 1 (10 fathoms); sample 17 (12 
fathoms). 

Poltstomella macella ( Fichtel Sf Moll). 

Nautilus macdlus, var. a, Fichtel & Moll, 1798, Test. Micr. p. 66, 
pi. x. figs. e-g> 

Polystomella macella (F. & M.), Egger, 1893, Abhandl. bayer. Akad. 
Wiss., math.-phys. Cl. ii. vol. xviii. p. 432, pi. xx. figs. 22, 23. 

The lagoon-specimens are rather small. 

Lagoon, Funafuti. Sample 1 (10 fathoms); sample 5 (24 
fathoms); sample 16 (20 fathoms); sample 17 (12 fathoms) ; 
sample 18 (71 fathoms). 

Poltstomella crispa (Linne). 

Nautilus crispus, Linnd, 1758, Syst. Nat. 10th ed. p. 709. 

Polystomella crispa (L.), Egger, 1893, Abhandl bayer. Akad. Wiss., 
math.-phys. 01. ii. vol. xviii, p. 432, pi. xx. figs. 20, 21, 

P. crispa (L,), Flint, 1899, Kep. U.S. Nat. Mus., Kep. for 1897, p. 338, 
pi. 80. fig. 3. 

This occurs very sparingly in the lagoon. 

Lagoon, Funafuti. Sample 2 (15| fathoms); sample 4 (23 
fathoms); sample 17 (12 fathoms). 

Poltstomella surnodosa {Munster), 

Bobulina subnodosa, Munster, 1838, Neues Jahrb. fur Min. p. 391, 
pi. iii, fig. 61. 

Polystomella subnodosa (Munster), Keuss, 1855, Sitzungsb. Ak. Wiss. 
Wien, vol. xviii. p. 240, pi. iv. fig. 51 a, b . 

P. subnodosa (Munster), Brady, 1884, Kep. Chall. vol. ix. p. 734, pi ex. 
fig. la, 6. 
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P. subnodom (Minister), Goes, 1894, Kong-1. Sv. Vet.-Akad. llandl. 
vol. xxv. No. 9, p. 102, pi. xvii. figs. 817-819. 

The specimens from Funafuti agree in most; respects with 
those figured by Goes from Novaya Zemlaia and off Newfound¬ 
land. By a comparison of the chief characters of the tests 
of this species and P. striatopunetata , there seems to be a direct 
affinity between those forms; and it is possible that they 
represent a single species, of which P. subnodom is the megalo- 
spheric type, with an umbonate centre, and P. striatopunetata the 
microspheric type, with a depressed centre. 

P. subnodosa, as a recent form, has been but rarely found up 
to the present, for, besides the localities mentioned above, it has 
only been found amongst the islands south-west of Papua, at 
depths of from 6 to 28 fathoms. 

Lagoon, Funafuti. Sample 18 (7J fathoms). 


Subfamily Nummulitinje. 

Amphistegina, $ Orbigny [1826]. 

Amphistegina Lessonii, d'Orbigny. 

AmpMstegina Lessonii , d’Orbigny, 1826, Ann. Sci. Nat. vol. vii. p. 304, 
No. 3, pi. xvii. figs. 1-4: Modele No. 98. 

A. Lessonii , d ? Orb., Mobius,Beitr. Meeresfauna Insel Mauritius, p. 99, 
pi. x. fig's. 10-14, pi. xi. figs. 1-3. 

A . Lessoni% d’Orb,, Flint, 1899, Rep. U.S. Nat. Mus., Rep. for 1897, 
p. 338, pi 80. fig. 4. 

This is the only species of Foraminifera which was obtained 
from every sample of the lagoon dredgings. It varies in size 
from a diameter of *75 to 3*5 mm. The test is often flexuose on 
the peripheral edge; and towards the middle of the lagoon it 
shows a tendency to make abnormal outgrowths, in beak-like 
processes near the last series of chambers in adult shells, or as 
buds around the oral aperture. The test sometimes shows a 
tendency to become partially attached to algae, at the oral region, 
especially in the deeper parts of the lagoon. 

Lagoon, Funafuti. In samples 1 to 18. Samples 4, 6, and 15 
yielded the finest specimens. 
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Heterostegina, (f Orhupiy [1826J. 

Heterostegina. depresba., iVOrhigny . 

Heterosteyina depressa, d’Orbiguy, 1826, Aim. Sci. Nat. vol, vii. p. 80m 
pi. xvii. figs. 5-7 : Modelo No. 90. 

II curvet , Mobius, 1880, Beitr* Meereslauna lose! Mauritius, p. 105, 
pi. xiii, figs. 1-6. 

II depressa, d’Orb., Egger, .1898, Abhandl. buyer. Akad, Wiss., math,-* 
pliys. CL ii. vol. xviii. p. 488, pi. xx. figs, 84, 85. 

II depressa, d’Orb., Goes, 1896, Bull. Mus. Comp. Zool. Harvard, 
vol. xxix. No. 1, p. 79. 

II. depressa , d’Orb., Chapman, 1900, Journ, Linn. Soe., Zool. vol. xxviiL 
p. 18, pi. 8. figs. 6, 7. 

This species is well represented in the lagoon samples, but it 
does not occur in a few from near the middle of the lagoon. 

II. depressa here ranges from *75 mm. to 9 mm. in diameter. 
No specimens of the form B (microspheric) occur in the samples. 

The largest specimens occur in sample 8 (26 fathoms). 

Lagoon, Funafuti. Sample 1. (TO fathoms); sample 2 (15J. 
fathoms); sample 3 (20 fathoms); sample 4 (28 fathoms); 
sample 5 (24 fathoms); sample 0 (21 fathoms); sample 7 (24 
fathoms); sample 8 (26 fathoms): sample 9 (25 fathoms); 
sample 10 (26 fathoms); sample 14 (10 fathoms); sample 1,5 
(19 fathoms); sample 17 (12 fathoms); sample 18 (7.1 fathoms). 


In the annexed synopsis of species from the Funafuti 
Lagoon the following significations are used :—v.r. =: very rare, 
r.=rare, f.» frequent, c.afommon, v.c.^my common. These 
indications are printed in three kinds of typo: capitals (V.('V) 
signifying the specimens are well developed or extra large; 
ordinary type (v.e.) that the specimens are of normal si m; and 
italics («?.<?.) that the specimens are starved or of diminutive 
size. 




Table oj? Distribution or the Doraminifera in the Lagoon. 
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X12. Qrhitolites complamia , Lam., Tar. pUcata % J, D, Dana (=laeiniaia t Dimly), occurs abundantly in tbe sand of tbe lagoon beacli at Funafuti. 
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EXPLANATION OF THE PLATES. 

Plate 19. 

.Fig. 1. 'Nuhceularia divaricata, Brady. Lagoon, Funafuti, No, 18. X !->• 

2. „ lacmunm , sp. nov. Lagoon, Funafuti, No, 18. X 45. 

3. „ Bradyi, Millett. Lagoon, Funafuti, No. 18. X 45. 

4. Spiroloenlina nitida, d’Orb., var. fovcolafa, Egger. Lagoon, Funafuti, 

No. 18. X 30. 

5. 3. iortuosa, sp. nov. Lagoon, Funafuti, No. 5. X 45. 

6. Miliolim Fwiafiotienm, sp. nov. Lagoon, Funafuti, No. 17. 6 a, oral 

aspect. X 45. 

7. M. Bosctana (d’Orb.). Lagoon, Funafuti, No. 17. X 30. 

8. Peneroplis (. Momlysidhm ) politm ?, Chapman. Lagoon, Funafuti, 

No. 18. X 60. 

9. Spinllma spinigera , Chapman. Form A. Lagoon, Funafuti, No. 18. 

X 60. 

10. 8. spinigera, Chapman. FormB. Lagoon, Funafuti, No. 18. X 60. 

11. Carpenteria proteiformis, Goes. Lagoon, Funafuti, No, 6. x 10. 

12. Crt/psina vesicidaris (Parker & Jones). Lateral aspect. Lagoon, 

Funafuti, No. S. X 10. 

13. Gr. vesicidaris, var. discus , Goes. Edge view. Lagoon, Funafuti, 

No. 15. x 10. 

14 a, h. G, vesicularis, var. monticidiis , nov. a, superior aspect; b , side 

view. Lagoon, Funafuti, No. 8. X 10. 

15 a, h. G. vesicidaris , var. squamifmms, nov. a , superior aspect; b, edge 

view. Lagoon, Funafuti, No. 8, X 10. 

Plate 20. 

Fig. 1. Orhitolites marginalis (Lam.). Specimen found attached to a joint of 
Ealimeda . Lagoon, Funafuti, No. 17. X 14. 

2, O, marginalis (Lam.). A radially-marked specimen, probably due to 

the form of the object upon which it rested. Lagoon, Funafuti, 
No. 17, X 14. 

3, O. marginalis (Lain.). A specimen with secondary thickening of the 

test arranged radially; a parallel ease with O . mmplamta, var, 
plicata, Dana. 

4. Planorhulma accrvalis , Brady, var. fimhrmta , nov. Lagoon, Funafuti, 

No. 8. X 20. 

5. P» larvata , Parker & Jones, var. crispata, nov. Lagoon, Funafuti. 

X 14. 

.Figs. 6, 7. Polgtrema planum, Carter. Sections of the organism encrusting 
EaUmeda- joints. Lagoon, Funafuti. X 14. 
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Goidelia japonica —a New Entozoic Copepod from Japan, 
associated with an Infusorian ( Trichoclino ). By Alice L. 

Embleton, B.Sc. (Communicated by Prof. GL B. Howes, 
Sec. Linn. Soc.) 

[Read 15th November, 1900.] 

(Plates 21 & 22.) 

While working last spring* in one of the Laboratories of the 
Boyal College of Science, London, on the structure of JScMurm 
unicinctus an almost unknown Japanese Grephyrean obtained 
for me by Professor Gr. B. Howes, my attention was arrested by 
the constant occurrence of a parasitic Copepod in the rectum: 
it was always present in great numbers, along with an Entozoic 
Protozoan which, so far as I can determine from preserved 
material, is a new species of Tricliodina (PL 22. fig. 20, L, ii, iii. 
—see note infra , pp. 227-8). Though this soft-bodied unicellular 
creature was not sufficiently well preserved to give satisfactory 
results as to its detailed structure, the Copepod was in good 
condition. In my work upon this parasite I have been greatly 
assisted by Mr. M. P. Woodward, whose suggestions and advice 
have been most valuable. The microscopic size and extreme 
brittleness of the animal rendered dissection difficult, and 
necessitated the use of many different stains and reagents. I am 
especially indebted to Mr. Woodward for Ms experienced aid in 
the micro-chemical part of the manipulation. 

On opening the rectum of the host, large numbers of the 
parasite are seen free in the contained fluid; many of them, 
however, are invariably attached to the epithelial lining of the 
rectum. On trying to remove these it is found that they are 
adhering very firmly, the anterior end being more or less em¬ 
bedded in the host’s tissue ; and after they have been detached 
(with a moderately stiff cameFs-hair brush) little crypts, or sears, 
remain showing the places where the parasites had been situated. 

The length of the body—without the caudal setae—is about 
*5 mm. to *7 mm. PL 21. fig. 1 is a scale-drawing of an adult 
female (A), an adult male (B), and an immature female (C); it is 
a camera-lueida drawing, in which the specimens were magnified 

* Trans. Linn. Soe,. Zool. ser. 2, vol. viii. part 3. 
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to the same extent as the millimetre-scale, where the ultimate 
divisions are tenths. In this way I have been able to get 
accurate measurements of the various parts of the body, from 
which some interesting comparative results were obtained. 
Further investigation showed this Copepod to be an entirely 
ew form; and this opinion was continued by Dr. Brady, to 
whom some specimens were submitted. I propose to name it 
Q-oidelia jap onica . 

After carefully examining many individuals, and comparing 
them with descriptions of parasitic and semi-parasitic Cope pods, 
I find they most resemble the HersiMidcc , as described by Claus 
Gamuts and Kossmann J. The affinities of this family are still 
uncertain, and, though Goidelm japonim is apparently related 
to this group, yet it is more truly endo-parasitie than either of the 
three known genera which have so far made up the family. But 
apart from the difficulty arising out of the unsettled condition of 
the affinities of this family, I find that its name, Hersiliidm, is 
already occupied by a well-known family of Spiders, possessing 
also the genus Hersilia ; there is, moreover, a genus 1Icnilia in 
the Coleoptera and also in the Diptera. On looking up the 
literature on these four different groups, it is clear the name 
belongs—"by right of priority-—-to the Arachnida: as the spider 
Hersilia (Audouin)appears in 1825-27 in Savigny’s ‘Description 
de rEgvpte. 5 § The next to receive the name was the beetle of the 
family Glmjsomelmce , which was christened in 1834 by Dejean ||, 
It was not until November 2nd, 1839, that Dr. A Philippi «f* * * § 
found the Crustacean, which lie called Hersilia apodi/brwh\ 
describing it as “Ein neues Genus der Entomosteioeori ” 
Some years later, that, in 1803, Eohineau-Dcsvoidy again mod 

* “HeueBeitrage zurKenntnias parasitischer Copopodcn, uefat. Bomerkungon 
liber das System derselben.” Zeitschr. f. wiss. Zool. xxv., 1875, 

1 “Les Copepocles Marins du Boulomiais”: Hi. “ IJmU'dd#, {UmUle 
nouvelle de Copepocles commensaux’ 1 Bull. Sei. Word France d Bob- tom i<» 
1888 . ’ ' ’ * 

t “Ueher Glausidimn testvdo, emeu nouen Copepodeir, nebst, Bemerkuiigen 
ilber das System der hidb-parasitischer Copepoden. r VerbandL phys^cl 
Gesell. in Wurzburg, vii. } Neue Folge, 1874. 

§ u Hersilia (Audouin) w in Savigny, Descrip, figypte (2nd ecL), xxis, 1825-27? 
p. 317. E. Simon, Hist. Hat. Araignees (2nd ed.), vol. i. p. 446. 

|| tc Hersilia (Dejean)” Catal. Ooleop. (2nd ed.), 1834 : Chnjmmdinm 
1 “ Eini S e soologiseke Notizen* Archly fur Haturgesohichte (Wi&gmmm) 
Band v. l s 1839. 
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the name for a new genus of Musculo?., in the group of Dipteral 
Then, in -1874, Dr. It. Kossmann published Ms account of the 
Oopepod Ilersilia under the name of Clausidium testudo. In 
1886 Professor Heller met with it in the branchial cavity of 
Callianassa . Since then several other authors have investigated 
the parasite under the name Ilersilia , with the result that the 
family name, in 1888, became Mersiliidce* The consequence is that 
there exist four genera with the same name, two of which give 
the name to the family Mersiliidce. Such an occurrence is 
always the source of much confusion; hut in this case the 
possibility of error is increased by the fact that they are all 
Arthropoda. To avoid any further misunderstanding, I have been 
advised by Dr. D. Sharp and Mr. C. Warburton, of Cambridge, 
to entirely remove the names “Mersiliidce ” and “ Ilersilia 55 from 
the order Copepoda. I propose, therefore, to substitute for 
Mersiliidce the family name Clausidiidce, and for Mersilia the 
generic name Clausidium as proposed and used by Kossmann in 
1874. It seems best to thus adopt the name used by Kossmann, 
instead of introducing anew one, as I had at first intended to do. 
I shall use these names throughout the paper, except of course 
where I quote other writers, in which case I shall give those used 
by them. 

In spite of the fact that several authors have paid special 
attention to it, the genus u Mersilia ” is still looked upon as 
aberrant, and the opinions as to its affinities differ widely. 
Kossmann, as we see, calls it Clausidium, and claims for it 
relationship with the Siphonostomes— Artotrogus and Astero- 
chores . Others ally it to the Peltidiidce . Claus and Heller 
claim (and, so far as I can judge, are justified in so doing) that 
the “ Mersiliidce ” are a family of Copepods, distinct alike from the 
Biphono stomi dee and from the Peltidiidce; while Milne-Ed wards f 
admits the difficulty in classifying them. He says they seem to 
have some analogy with the BappMrinidce and Peltidiidce , but 
that they also approach the Argali dm in the general form of the 
body ; our knowledge of them being so incomplete, he is unable 
to determine with certainty their place in the natural system of 
classification. 


* “ Mr dim (Bobiueau-Besvoidy),” Hist. Nat. Dipteres Env. Paris, i. p. 490, 
"1863: Muscidce . 

t Hist. Nat. Crust, iii., 1840. ; 
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For purposes of comparison, bearing on the systematic position 
of Groidelia japonica, it may be as well to give the features 
characteristic of the whole family, as stated by Cana:— 

u Body completely segmented; first thoracic segment joined to the 
cephalic ring; first antenna composed of* seven segments, being the same 
in both sexes; second antenna simple, with four joints; mandibles de void 
of a palp, and without masticatory teeth, but provided distally with 
accessory mobile parts in the shape of a solid bent claw, or rather of fiat 
"blades with regular denticles and serrations, or of hooks finely fringed ; 
maxillary rudimentary, showing, however, traces of a division into a 
masticatory lobe (internal) and a palp (external); maxillipedes well- 
developed, the first furnish important sexual distinctions; thoracic feet 
biramous, and the rami of three joints in the four anterior pairs, simple 
and fiat in the fifth pair/’ 

The family is, according to Cantu made up of the three genera 
Hersilia , Hersiliodes , and Giardella ; of these, he says, .Hersilia 
is commensal more intimately —L e, more nearly approaches an 
entozoic condition—than the other two genera. The classifi¬ 
cation is based on the differences in the mouth-parts, special* 
significance being attached to the accessory parts at the distal 
end of the mandibles, as is seen by the following table given by 
Canu 

u Table of Genera .—Mandibles bearing at their distal extremity besides 

the recurved claw common to all the family:— 

i. Two accessory pieces. 

1. The anterior is a flat serrated blade, and the posterior is a small 

bearded hook. In the male, the 1st maxillipede is formed or 
two joints, the end being chelate, reduced and toothed. 

Genus Hersilia (PIlilippi). 

2. Almost the same, with flat, toothed, triangular blades laterally. 

In the male, the 1st maxillipede has two basal joints, and a well- 
developed prehensile end in the form of a long recurved daw. 

Genus (liardella (Canu). 

IL Three accessory pieces. 

3. The anterior is a subtriangular, toothed blade, arid the others are 

two long bearded flexible hooks. Genus Hersiliodes (Carm)T 

The distinguishing features of the three genera, as given by 
Canu, are as follows;— 

u Genus Hersilia (Philippi).—Body flattened, composed of very distinct 
segments, male with ten, female with nine (not counting the furcje); 
first antenna seven-jointed; second antenna simple, four-jointed; cutting- 
mandible relatively small, bearing at its distal end three accessory pieces 
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In the form of a claw, a toothed plate, and a hook; maxilke rudimentary 
and of the form common to all three genera; first maxillipede same In 
female and male, and made up of (i.) in female three parts (and not as 
Claus says four), all bearing long hooks, often bearded ; (ii.) in male, two 
parts, basal well-developed, and a terminal joint reduced to a short 
prehensile spine; first pair of thoracic feet very different from the three 
following which are alike, and transformed into organs of adhesion ; second, 
third, and fourth thoracic somites formed of three basal parts, and of two 
rami each with three joints ; fifth pair simple, two-jointed, and fiat.” 

u Genus Giardella (Canu).—Body flattened, 4 cyclop old/ and of distinct 
segments, male and female with ten ; first antenna seven-jointed; second 
antenna four-jointed; mandibles large, bearing at their distal ends as 
accessory pieces a claw and two large bearded hooks; first maxillipede 
different in the two sexes and made up (1) in female of three parts carrying 
bearded hooks ; (2) in male, a basal joint carrying two bearded hooks, a 
median long and enlarged joint, toothed on its inner edge, and armed 
with two hooks on its interior surface; finally a terminal joint in the 
form of a spine, recurved at its tip, and almost as long as the rest of the 
appendage. Thoracic feet of four first pairs of normal form, biramous 
with three joints; fifth simple, two-jointed and fiat;’ 

u Genus Hemliodes (Canu).—Body slightly flattened, rather elongated, 
and composed of distinct segments; first antenna seven-jointed; second 
antenna four-jointed ; mandibles rather large, with four accessory pieces 
(a claw, a toothed blade, two long flexible bearded set®) ; thoracic feet 
of fifth pair simple, two-jointed and flat.” 

On comparing G-oidelia japonica with these descriptions, it is 
at once evident that the agreement is not sufficient to justify me 
in. placing it in either of these genera, differing as it does from all 
three in many fundamental points. This may be due largely to 
its very different mode of life, for these three known genera are 
ecto-parasites, or merely commensals, whereas this creature is 
truly entozoie. It may be that its host, UcJiiurus tinicincfus , 
has anal respiration *, in which case there would be a current of 
water flowing continuously in and out of the rectum, rendering 
the life of the parasite there far less accurately endo-parasitic 
than would be the case in the more anterior tracts of the 
alimentary canal. However, it is not at all certain that such a 
process of anal respiration takes place; so the life of the Copepod 
may be looked upon as typically entozoie. 

According to Kossmann, Philippi, Claus, aud Canu, the female 
and male of Clausidium not only differ in size, but the male is 

# See paper in the Trans. Linn. Soc. already referred to. 
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attached to the abdomen of the female. Kossmann says the 
female is 1"7 mm. and the male 0*6 mm. in length. Claus repeats 
Philippi’s measurements of § line fox* the female, the male being 
but half as long. In this new Japanese form, however, the 
sexes show little (if any) difference in size, and I have found no 
single instance of the male being attached to the female. Sexual 
dimorphism between the female and male is not very apparent, 
only being manifest on a closer examination of the more minute 
parts; none of the adult females have egg-sacs, as these would 
doubtless only be present for a very short period, which may 
explain their absence from my specimens if they were collected 
at a time of year when the sacs are not developed. Tims, a 
general description of the animal applies equally to the two 
sexes. 

The body is flattened dorso-veuti*ally, the carapace being, 
however, slightly arched above. Dorsally, the outlines of the 
segments are quite clear, there being four well-marked thoracic 
segments behind the head; following on this is the small 
tapering abdomen made up of 6 segments, the last two of which 
ax*e divided and constitute the furese, each limb carrying an inner 
long and an outer short seta (PL 21. figs. 1, 2, 8, 4). In the 
adult female the first three abdominal segments are fused, and in 
this fused region the paired genital pox*es open ventrally (PL 21. 
fig. 2, ff.). 

There are no eyes, which may be an adaptation to its habitat. 
Oami figures llersiliodes as being destitute of eyes, though the 
other two genera possess them paired and well-developed. 

Anteriorly the carapace curves down, as is seen on looking at 
the creature from below (PL 21. figs. 2, 8). Notches in this 
in-turned edge occur to allow for the free movement of the first 
antennae, between the bases of which the carapace bears at its 
edge two short spines (not, however, in the adult male, though 
present in its earlier stages). 

In order to investigate the appendages, it was necessary to get 
separate dissections of each. The animal being so small and its 
chitinous parts being so brittle, I experienced considerable 
difficulty in obtaining satisfactory preparations. The best results 
were secured when I boiled the material in, strong potash for 
some minutes, washing it thoroughly in water before staining 
with safranin. Specimens treated in this way showed most of the 
hard parts with great clearness, though the safranin being an 
aniline dye, fades in glycerine, with the result that the mountings 
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are not permanent. To obviate this difficulty borax-carmine, or 
Ehrlich’s hsematoxylin, can be utilized instead. 

In addition to the adults of both sexes, I succeeded in de¬ 
tecting earlier stages in which certain of the appendages exhibit 
striking modifications; other appendages, however, are alike in 
both sexes and in all stages. Those that are constant are:— 

1., the first antenna ; 

11., the second antenna; 

in., the mandibles ; 

iv. , the maxillae; 

v. , vi., vii., viii., the first four thoracic legs—the fifth seems 

to be much bigger in the adult female than in the 
adult male, though similar in other respects. 

First Antenna . —Alike in all stages and both sexes ; it is 
composed of five segments, bearing numerous setse; the first is 
the longest and largest segment, the remaining four gradually 
diminishing and tapering to the end (PL 22. fig. 5). 

In all published accounts of the family this appendage is 
described as having seven segments, in fact Canu gives that as 
one of the family features; however, he figures the first and 
second Copepod stages of Hersiliodes and G-iardella as having 
but five joints. 

Second Antenna. —Alike in all stages and both sexes. It 
consists of four segments, the first being the largest, the other 
three being bent back on this basal joint, forming a conspicuous 
and characteristic elbow ; this elbow of each antenna approaches 
the other in the middle line above the upper lip (PL 22. figs. 6, 
7), and is seen very clearly on the ventral surface; it is charac¬ 
teristic of the three genera described by Canu. On the inner 
edge of the distal end of the first segment there are two small 
spines and one long feathered seta (figs. 6, 7); the second joint 
is small and, so far as I can make out, carries no process at all ? 
the third has on its outer surface two setae, one being feathered 
and much longer than the other. All the complex hooking 
apparatus is confined to the fourth and smallest factor of the 
appendage. This apparatus is built up of five prehensile claws 
or processes : the first, and smallest, is a short stout organ with 
its inner face toothed near the extremity (figs. 6, 7); the next 
process is similar to this, only slightly longer ; the third differs 
only in the fact that it is more slender; the fourth has a long, 
slightly curved, smooth portion which abruptly passes over into a 
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smaller part ending in tlirce teeth on its inner surface; the fifth 
is the same, being however longer and stouter (PL 22. figs. 0, 7). 

In none of the descriptions of allied forms can I find an 
account of such an apparatus as this on the second antenna, 
though the number of parts going to make up the limb agrees 
with that in other genera, but this hooking arrangement is 
peculiar to Qoidelia japonica . Doubtless these hooks serve to 
fix the parasite to the walls of the rectum of its host. 

Mouth-parts .—These consist of an upper lip, mandibles, and 
maxilla, all grouped on a raised dome-shaped area, occupying a 
relatively small space, owing to the reduction and degeneration 
of the various parts (PI. 21. figs. 2, 8, mn\) . 

Upper Lip .—Overhanging the mouth-opening is a flattened 
lip; its lower edge is not pointed into a “ beak.’ 3 as Kossmann 
says of Clausidium :— u die Oberlippe lauft nach hinten zu in 
linen spitzen Schnabel aus, und erinnert insofern an die ltiissel- 
bildung der verwandten Copepoden.” Claus, however, speaking 
of the same creature says:—“ Der breite Oberlippe bleibt von 
der zweilappigen mit feinen spitzen fiberkleideten Unterlippe 
vollkommen getrennt, kann die letztere aber beim Weibchen 
beclecken. Eine dem Efissel von Parasiten vergleichbare 
Schnabelbildung vernussen wir durcbaus. 3 ’ In Claus’ fig. 8, the 
lip appears very similar to that in my specimens. The double- 
lobed lower lip he mentions is present, fringed with fine setae. 
The upper lip forms a sort of flap, alike in female and male, its 
lower edge being slightly curved (PL 22. fig. 10, l.u), with a line 
of fine seta) just above the free edge. In the male this lip bears 
stronger and more numerous setag being particularly well- 
developed at the side angles of the lip. Beneath it, and just 
above the lower lip, is the small, almost circular, mouth-opening. 
The upper lip almost completely covers the mandibles, which are 
very small and simple. 

Mandibles .—These are a pair of very small elritinous structures 
of simple organization. Each mandible is a slightly curved 
claw-like organ, ending in a serrated hook (PL 22. figs. 8, 9, 
10, md.), the lower edge of which is toothed; this claw articulates 
on to the main stem of the mandible. The mandible of each 
side approaches the other in the middle line, not sloping to each 
other in an accurately transverse direction, but both pointing a 
little posteriorly. There are no u accessory pieces ’for palps on 
this simple organ, though Canu, in all the threejcnown genera, 
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gives two or three additional plates or processes. The form of 
the mandible in Goidelia japonica is constant for the adult and 
immature stages of both sexes. Canu also finds that the mouth- 
parts of the Clausidiklce are not altered by the various moults. 
Claus, in Clousidium , depicts the mandible with this claw-shaped 
end-piece, but in this case there is, in addition, a fringed process 
beneath it, entirely absent in Goidelici japonica. Therefore, by 
taking the mouth-parts as the basis for classification, it becomes 
necessary (on this point alone) to separate this new form from 
the other three genera, though it is undoubtedly related to tbe 
group, in spite of its entozoic mode of life, which lias made its 
structure much more modified than these less parasitic forms. 
These three known genera, Canu asserts, form, in respect to 
degrees of parasitism, a series : in such a series Goidelia japonica 
would have to be placed at the one end as being tbe most 
parasitic. 

Maxillae .—Alike in ail stages and both sexes. They are 
greatly reduced, being merely small oval organs (fig. 10 , mar.), 
unsegmented, and perfectly simple except for the fact that- they 
possess three feathered setse. They are situated behind the 
mandibles, but are not covered by the lips ; their insertion is on 
a level with the base of the mandibles, and, so far as it is possible 
to judge from preserved specimens, they seem incapable of 
movement as a whole, though doubtless the setose processes 
function instead. The maxillae here agree very closely with the 
descriptions given by Canu in Mersiliodes and Giardella, though 
they are smaller and more simple in Goidelia and have fewer 
processes, Canu says that in tlie above two genera traces can be 
seen of a division into a masticatory internal lobe, and a palp-like 
external lobe—quite absent in my specimens, however. Koss- 
mann describes the maxilla of bis Glausidnm as “ eine fast 
rehgewcihfarmige Maxille,” and from his fig. 6 the organ has 
indeed almost the appearance of a stag’s horns ; lie figures only 
three setse, as also does Claus for the maxilla of the same form: 
these two figures agree in all other respects with mine. 

Mrst Maxillipede $ .—This appendage differs strikingly in the 
various stages of development; I have been able to distinguish 
four very sharply defined stages in the female :— 

A.—The youngest and least differentiated condition, in which 
the appendage is scarcely more than a flattened disc or plate? 
bearing a fringe of short setse. A rudimentary palp can just be 
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discerned (PL 22. fig. 11, p), tliougli in this stage it has not yet 
developed its two seta). 

B. —The organ at this stage is larger and more modified, it 
ends in a strong recurved hook (figs. 12, 13) ; its lower edge is 
fringed with setae, and about a third of the way along this 
border is another spine, almost a strong as the terminal one. 
Laterally, on the inner surface, there is a palp (figs. 12, 13, p\ 
the rudiment of which was seen in stage A, but now it bears two 
long terminal setae; this palp is apparently a moveable organ 
and serves as a brush. 

C. —This is a very interesting stage, for one can make out 
within the ehitin of the maxillipede two folded hooks; the 
terminal spine and seta) of stage B remain, hut the palp is not 
always present at this stage- It is obvious that the two immature 
enclosed hooks belong to the new appendage, and that they will 
unfold at the next moult when the old chitinous coat is shed 
(fig. 14). 

I).—This is the largest and final stage in the development of 
this appendage. All sign of setose fringing is gone along with 
the palp (fig. 15). It is now a clearly-outlined claw-like organ, 
ending in a powerful recurved tip, directed backwards; along the 
posterior surface is a second, stout, hooked process. It is probable 
that this organ is prehensile, and helps to fix the parasite securely 
to its host. 

Mr si Maxillipede <$ .—I find this limb is unaltered in all the 
stages in the male, except that in its very early stages it has 
seta? on its surface as well as on its edge. It is a flattened 
petaloid plate of ehitin, having its free border fringed with, fine 
setm (PL 22. fig. 16) ; and is evidently greatly reduced, for it 
resembles tbe first and very undifferentiated form which this 
appendage has in the stage A of the female. The first is applied 
closely to the highly-specialized second maxillipede, from which, 
however, it can be detached by careful dissection of a specimen, 
boiled in potash. Judging from the three known genera, I had 
expected to find this appendage highly developed in the male, as 
it is in all the three allied forms, where, however, it is alike in the 
two sexes, being a short solid organ with two joints and armed 
with hooks and setae. That it should he so degenerate in 
(xoidelia in the male is a very remarkable fact, and serves to 
distinguish this from any other form. 

I Second Maxillipede $ •—This is very feebly developed in all 
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the stages, being merely a papilla with but slight elevation above 
the surface. Relatively to the mouth-parts it is situated some¬ 
what postero-laterally (Pl. 21. fig. 2, mp . 2 ), and is less con¬ 
spicuous in specimens boiled in potash than in those which have 
been treated with borax-car mine (or alum-carmine), and cleared 
in oil of cloves. 

According to other authors, the second maxillipede is a very 
important appendage in Glausidium, Hersiliodes , and G-im*della, 
and, unlike the first maxillipede, it differs in these genera in the 
female and male. In Glausidium female, Canu says it has three 
parts (Claus describes four), bearing setrn; in the male it has 
two well-marked basal joints and a terminal factor in the form of 
a short prehensile hook. In the female of Giardella it is as in 
Glausidium ; but in the male of Giar della and Hersiliodes there 
is one basal joint with two feathered setse, a median long joint 
with teeth on its inner ridge and two setm on its internal face; 
finally there is a terminal segment in the form of a spine recurved 
towards the end and almost as long as the rest of the maxillipede. 

Speaking of the family as a whole, Canu remarks :— 54 Maxilli- 
pedes bien developpes: les internes fournissant d’importantes 
differences sexuelles.” I cannot help thinking that Canu lias 
named the two pairs of maxillipedes erroneously. Those which 
Claus calls 44 vordere” and 44 liintere,” I call respectively 44 first 
and tc second.” Canu uses the terms 44 interne” and “exteme” 
yet his description and figure of the pair designated 44 interne ” 
coincide with the 44 hintere ” of Clans and my 44 second ” ; by 
44 externe,” therefore, we must conclude he refers to the “vordere” 
(or 44 obere ”) or first maxillipede, which he says is alike in both 
sexes. In Goidelia japonica , however, neither the first nor the 
second maxillipedes are alike in the female and male: the first 
maxillipede is highly specialized in the female and small and 
unimportant in the male; the second maxillipede being, con¬ 
versely, important in the male and inconspicuous in the female. 

These appendages seem to offer peculiar difficulties, for Koss- 
mann has mistaken the first maxillipede for a second maxilla, 
concerning which Claus observes :— 44 In 'Wahrheit aber 1st 
Kossmann’s zweite Maxille der obere Maxillarfuss, und die als 
Maxillarfuss beschriebene Gliedmasse der Kieferfuss ties zweites 
Paares. Der obere Kieferfuss sehliesst sich nach Perm, Lager 
und (rebranch am nachsten an.die gleiehwertliigen Gliedmassen 
der Corycceiden ( Copilia , Sapphirina) an, und fuhrt in weiterc 
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[Reduction zu den entsprechendenMaxillarfiissen der 'Eryasi Helen . 
Ich vermag nur zwei Absehnitte zu unterscheiden ein mit mehreren 
Fiederborsten besetztes, in Stiletborsten wie gablig gespaltenes 
Endglied, nnd ein umfangreiches Staumglied, desson Itmenseite 
nocli am oberen Ende einen breiten mit starker Borate bewaffneteii 
Fortsatz entsendet. Der untere Maxillarfuss bewahrfc eine voll- 
atancligere Gliederung, die sich auch an den gleichwerthigen 
Gliedmassen der Corycmiden erhiilt, nahert sicb aber in weiblielien 
Gescblecbte mebr den bei Cyclopiden (Cyclops, Oithina) beob- 
aebten Foxunverlialtnissen. Anf zwei lauggestreckten je zwei 
Fiederborsten tragenden Staumglied era, welche kniefbrmig 
gegeneinander gebent werden, folgen zwei kurze Endglieder, 
von clenen das obere sehr starke weim aucli kaixm gekriinimte 
Borsten tragt. Die sexuelle IT in formung der man ulichon Kiefer- 
fiisse, die sclion bei Corijcmden , ferner bei BomolcJms mid 
Verwandten sebr augenfailig ist, fiibrt in imserem Falle zur 
Ausbildung eines sebr eigentbiimlichen Klammer apparates, 
welches mit der bereits besproebenen Umforinung des weiblielien 
Abdomens in Correlation steht und die Fixirung des Matmeliens 
am weiblielien Korper als andanernde Yerbindung unterhiilt. 
Die bei den unteren Glieder erseheinen aufgetrieben nnd bes- 
onders das zweite stark verbreitet; an Stelle der Endglieder 
linden wir einen bewegliclien mit einer Fiederborste besetzten 
Haken, der dem beweglicben Arme einer Scbeere ahnlich auf- 
warts gegen dervoransgehenden Abschnitt eingescblagen werden 
imim. Am oberen Winkel des letzteren erlieben sich nodi drei 
weitere Anbange, ein oberes Schaufelformigee verbreiterles und 
gezahntes Stuck und zwei demselben diebt anliegende Zal un¬ 
stuck© welche offenbar in die vorgebildeten Gruben des weiblielien 
Abdomens eingreifen,” 

Second Maxillipede <$.—This is a very specialized organ in 
the adult, subserving as it does the function of prehension—this, 
in the female, is performed in all probability by the booked first 
maxillipede ; in both sexes, of course, the second antenna is also 
modified as a fixing organ. 

In the immature male the second maxillipede is merely a blunt 
cone made up of three segments ; the basal portion is swollen 
and rounded (PL 22. fig. 18), with a small spine on the line of 
union between this and the next joint ; this second segment is an 
undifferentiated ring, which in its turn bears a spine where it 
connects with the last segment—but this spine is on the opposite 
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side to the previous one. It is difficult to decide if the terminal 
papilla-like part is a distinct segment or only a portion of the 
second; it is, however, quite free of spines or hooks, and it ends 
bluntly. 

There seems to be no stage between this and the adult form, 
nor can I find any stage earlier than this ; apparently there are 
but these two stages in the male. 

The adult organ possesses a very characteristic chelate organi¬ 
zation. There is a basal joint which, compared with the next 
segment, is rather slender, and is directed forwards and outwards 
(PL 22. fig. 18); articulating with this is the main joint, large 
and strong, on the distal end of which the chelae work. The 
chelae are composed of two parts—a pad (pd.) and a hinged 
beak (5/r.); the protruding pad on which the beak bites is on the 
inner surface of the limb; at its base it is surrounded by a circlet 
of fine setae ; the moveable beak is hinged on in such a way as 
to close down on this pad, it being worked by powerful muscles. 
There are no setae or spines on this appendage in the adult; it 
is essentially characteristic of the male, there being nothing 
comparable to it in the female. 

The two maxillipedes are so arranged that they slope forwards 
and inwards, almost meeting in the middle line (PL 21. fig. 3, 
the chelae thus working in front of the mouth-parts. The first 
and second joints are beut on each other, forming a very pro¬ 
nounced elbow, which points outwards, for the first segment 
slopes forwards and outivards y while the second slopes forwards 
and imoards , the angle between being about 60°. 

Close to the basal joint is the first maxillipede, which is con¬ 
siderably flatter in the adult than in the immature stage ; in the 
adult it has the form of a very flat plate of ehifcin, with its 
rounded antero-lateral border fringed with set®. 

This appendage in Goidelia japonica differs fundamentally 
from the corresponding organ in Clausidium , as described by Claus 
and Canu. These authors show that in these cases ( Clausidium , 
Hersiliodes , and Giardella) it is armed at the end with a powerful 
recurved spine in the male ( Giardella ), rather more reduced in 
Hersiliodes , yet in no instance is it a chelate structure as is here 
shown to be the case. According to Claus, there is a slight 
resemblance in Clausidium , though even there nothing occurs of' 
the nature of chelae, and the basal joint has a stout seta, while 
there are numerous defensive weapons at the extremity; “an 
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Stella der Endglieder finden wir eiuen beweglichcn mit eincr 
Piederborste besetzten Haken der den beweglieher Anne einer 
Scheere iihnlieh, aufwiirts gegen den vorausgehenden Absehnitt 
eingeseblagen werdou kaitn.” However, in. this Kchiuroid 
parasite there arc no accessory parts to this appendage, only the 
clear-cut chela closing down to its simple pad. The whole organ 
forms a powerful prehensile apparatus, and seems to be in no way 
connected with the function of alimentation. Since Ivossnianu 
calls the first maxiliipedethe “second maxilla,” the male maxillt- 
pede is, according to his figure, an un jointed u])wardly-curved 
claw, while in the female it is a three-jointed apparatus bearing 
setse of various kinds, that of the male being devoid of such 
processes and a much smaller organ than in the female. In 
Goidelia japonic®, as has been shown, this appendage is a more 
vestige in the female, and in the male is a powerful chela 
(PL 21. fig. 3, PL 22. fig. 18). 

Thoracic Legs 1-4.—In the genus 46 Ilersilm ” Gann says : 
“ Premiere paire des pattes thoraciques tres difficrentes des trow 
suivantes semblables entre elles et transform©© en organes 
d’adhesion. Pattes des deuxieme, troisieme et quatrieme somites 
thoraciques formees de deux articles et de deux rallies 3-artieulees. 
Pattes thoraciques de la einquieme paire simples, 2-articulees et 
aplaties.” 

In the germs Giardella, according to Canu: “ Pattes thoraciques 
des quatre premieres paires de forme normal©, birameos, a rallies 
8-articulees; de la einquieme paire simple, 2-articulees et aplaties.’' 
Canu looks upon the head with the first thoracic segment as 
constituting the first me tain ere ; the abdomen tints has five 
segments, the furea forming a sixth. “ C’est la prom thro somite 
qui porte les orifices genitaux dans lest deux sexes. Chez h male, 
ces orifices sent an nombre do deux situes syinefriqueinent mv ia 
face ventrale a la limite posterieure du segment: its sont re¬ 
converts par uue paire de pleopodes lamelleux terminus par one 
longue sole. Chez la femelle, les deux covertures genitales sent 
placees symetriquement dans un© situation late ro-d or sale an 
tiers anterieur du segment.” 

In the genus llersiUodes the first pair of legs, according 
to Canu, “ sont biramees et triarticule.es, sans deformation et 
parfaitement pourvues de - soies natatoires, il en est de memo 
dans les trois paires suivantes, toutefois la mine interne de 
la quatrieme paire est plus allongee et peu riche en soies 
natatoires,” 
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According to Clans in “ 'Hersilia 55 ajpodiformis : “ von den 
vier zwei iistigen Beinpaaren zeigfc das vordere deni Cephalothorax 
angelidrige Paar eine se bedeutende Umformimg, dass Philippi 
diese Gliedmasse als Ivaufuss in Anspruch nehmen konnte.” 

Kossmann says of the same species:—“ Die Spaltfusse des 
ersten Paares sind zu einem kriiftigen Bewegung und Haft- 
apparat umgewandelt welche im Yerein mit den iibrigen 
Schwimmfiissen unseren Copepoden ein rasehes Umhergieiten 
anf dem glatfcen Panzer seines "Wirthes moglich maeht. Hie 
beiden Grundglieder scheinen mit den zwei ersten Gliedern des 
inneren Spaltastes zu einer Masse verwachsen zu sein, olme 
dass die Contouren der einzelnen Glieder verwisebt sind, das 
eine Grundglieder tragt beim Mannclien eine lange Borste, 
welche beim Weibehen zu einem kolossalen riickwiirts gericht- 
eten Horn oder Zahn entwiekelt ist. Has andere Grundglied 
triigt einen kiirzeren, etwas nach aussen gekriimmeten Zahn, 
der dicht neben jenem naek aussen zu liegfc. Hie kriimmig 
dieses Zalines fiillt nun eine Saugscheibe aus, welche umgefahr 
au£ der Mitte des inneren Spaltastes angebracht ist; an der 
Spitze des letzteren befindet sich noch eine zweite kleinere, nebst 
drei Zahnchen. Her iiussere Spaltast ist swach entwiekelt, viel 
kiirzer als der innere, beim Mannchen mit langeren und kiirzeren 
Borsten bedeckt, die beim Weibehen durch Hornen ersetzt sind.” 

Goidelia japonica differs very strikingly from all these various 
descriptions. The first four pairs of thoracic appendages are 
very highly specialized, and all alike. Each limb is biramous, 
and possesses a basal part of two segments, which is attached to 
a median sternum ; this sternum is nothing more than a flat 
plate of chitin, with a transverse notch in the centre making it 
appear almost bi-lobed. Posteriorly its free edge is fringed with 
setae; laterally (PL 22. fig. 19, s) there articulates with it the 
first and smallest segment of the basal part of the limb (b l ) * 
this segment is small and irregularly shaped, bearing on its 
inner surface one long feathered seta which runs parallel with 
the setose edge of the sternal plate (fig. 19). The other 
basal segment is three or four times as large as this joint and 
rounded, its anterior (or outer) surface being smooth; on its 
inner surface (PL 22. fig. 19, Zr), near the articulation with the 
first basal joint, there is a very powerful short spine recurved 
and feathered, its insertion being apparently sunk in a small pit. 
The inner ramus of the limb is attached on this surface near the 
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spine; both rami have three articulations. The inner branch 
bears long feathered setae on its inner face, one on each, of the 
first two joints, and six on the terminal joint, three of which arise 
laterally and three at the extreme tip (PL 22. fig. 19). The 
opposite surface is clothed with soft fine setan The outer ramus 
is also adapted for locomotion, the first joint exhibiting* distally 
on its outer face a short, sharp spine; a corresponding spine 
occurs on the second joint, which has in addition a long bearded 
seta on its inner side. The terminal joint has the sharp stout spine 
on its outer face, hut on its inner surface and at the tip there 
are four long feathered seta? (fig. 19), with a fifth one, much 
smaller, pointing outwards. The whole outer surface of these 
three joints is covered with soft fine setse. 

The thoracic appendages of Goidelia japonica possess no 
sucking-discs like those occurring in the previously-described 
forms. 

Thoracic Leg , 5.—In both sexes this is a uniramous organ, 
very feebly developed. It is practically the same in male and 
female, though in the latter (adult) it is broader and shorter 
relatively than in the male; in both cases it consists of three 
short equal segments, the first two each armed laterally with one 
long seta, the terminal segment carrying two (PL 21. figs, 2, 3). 

Abdomen.— The first abdominal segment of the mature female 
is conspicuously larger than any of those following it. In reality 
it is not one segment, hut is formed by the fusion of three ; on 
its ventral surface it is pierced by a pair of genital pores (fig. 2, //) 
placed obliquely. 

The abdomen in the adult male is marked with a lateral spine, 
borne on the first segment (fig. 3, g) ; near the base of each of 
these the minute genital openings are placed. The ventral 
border of this segment is fringed posteriorly with seta? (fig. 3) • 
this edge is not parallel with the other rings, but slopes forwards 
to the centre, where there is a clearly-defined square area (#)— 
the significance of this is obscure, but it may have some sexual 
function to perform. 

Lureas. —The fnrern are short and offer no evidence of dimorph¬ 
ism between the sexes ; each possesses a long inner seta and a 
shorter external one. The groove between the furefe runs far 
forwards on the dorsal surface, and the anus opens into it on the 
last undivided abdominal segment. Ventrally the groove is less 
conspicuous, and does not continue so far forwards as on the 
■dorsal surface. 
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G-oidelia japonic a, nov. geo. et sp. 

Diagnosis of Generic Characters. —Body flattened, segmented, 
and cyelopoid ; sexes equal in size, dimorphism only being 
apparent on closer examination of the appendages ; the male not 
attached to the female ; no eyes. 

1st antenna alike in female and male ; composed of 5 segments. 

2nd antenna alike in female and male; composed of 4 segments, 
forming a characteristic elbow ; the three terminal segments con¬ 
stitute a powerful hooking apparatus. 

Mandibles alike in female and male; very small and claw¬ 
like ; with no accessory parts (such as occur in the other known 
genera). 

Is/ maxillipede $ differs much in the immature stages; in 
the adult it is a claw-like organ with two recurved hooks (in the 
other genera this appendage is alike in both sexes, being very 
highly developed). 

Is/ maxillipede d alike in all stages; very degenerate, being 
only a fringed plate. 

2nd maxillipede $ alike in all stages; very degenerate, being 
only a papilla (in the other genera this appendage shows sexual 
dimorphism, hut in both sexes it is very highly developed). 

2nd maxillipede d , different in the various stages; very 
specialized as a powerful chela (in the other genera there is no 
suggestion of a chelate apparatus). 

Thoracic legs 1-4 all alike; biramous; no sucking-discs (such 
as occur in the other genera, where also the 1st leg is unlike the 
others). 

Thoracic leg 5 uniramous in female and male. 

Abdomen of 6 segments ; in the female the first three are fused. 

Mircee show no difference in male and female ; each furca 
bears a long and a short seta. 

Tbichobxna (n. sp.). (PL 22. fig. 20.) 

The rectum of Mchiurus miicinctus gives shelter not only to 
the parasitic Copepod Goidelia japonica , but also to a minute 
Infusorian: being so excessively small, this creature would in 
all probability have escaped my notice had it not occurred in such 
abundance. I first saw it in a series of transverse sections of 
the whole Echiurus, where it was very conspicuous in all sections 
of the. rectum, for the methylene-blue which I was using as a 
double stain settled far darker! a these little parasites than in any 

ie* 
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of the surrounding tissue. On examining the contents of the 
rectum, I found that it contained immense numbers of these 
Infusorians, but having only preserved material at my disposal 1 
was unable to investigate more than the most salient ‘features; in. 
fact, to make out these points many different reagents and stains 
had to be used. On the whole, I found it best to first clear the 
material of corrosive sublimate by immersion in iodine solution, 
then stain with alum-carmine, finally clearing in oil of cloves. 

As is seen in fig. 20, the form of the body is quite spherical 
when looked at from above (as in i.) or from below ; ii. shows a 
lateral view. It is not easy to say without watching living speci¬ 
mens, or at least examining fresh material, which is the anterior 
and which the posterior end. Above and below there is a circlet 
of cilia; at one end they encircle a depressed pit-like area around 
which there seemed to be signs of a skeletal ring of spines or 
hooks (ii., Ji ). At the opposite end the cilia surround a dome-like 
protuberance—which may, however, have been thus forced out 
as a result of post-mortem contraction. In the rim in which the 
set of cilia are inserted, I saw, in many specimens, indications of 
a gullet, or oesophagus ; this would point to the fact that this is 
the anterior end, which would go first in swimming. Situated 
just beneath this crown of cilia there is an enormous darkly- 
staining nucleus; it is very long and constricted at intervals so 
as to look like a string of beads (ne). 

A clear spot was present near the nucleus, which naay be the' 
contractile vacuole, or a reservoir (vc). 

So far as I can form an opinion from the material at my 
disposal, this is a new species of Tricfiodina , a peretrichous 
Infusorian related to Vorticella. The common species is found 
creeping about the surface of ILijdrw; but I find that a repre¬ 
sentative of the genus has been met with (by Bosseter *), living 
an endoparasitic life in the viscera of the newt; very few were 

found in the testes, but myriads occurred in the renal organs—. 

it is stated that long dearth of water in no way hurts them.. 
This Japanese species may he identical with the form occurring 
in the newt, for it also leads a truly entozoic life within the 
rectum of its host; but as this alone is not sufficient to justify 
the application of a new specific' name, I prefer to leave the 
question of species open, pending a fuller knowledge of the 
creature and of the habits of the accepted species of the genus. 

Cambridge, Nov. 1900. 

* Joum. B, Micr, Soc. vi. (2) pp. 929-930,1 pi. 
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EXPLANATION OF PLATES 21 & 22. 

Reference Letters. 

A=adult B== aclult < 5 . C=immature 2 ■ = first antenna. « 2 =second 

antenna. /A—first basal segment, ^—second basal segment, &fc.=beak. 
/—furca. c /—genital pore. /a=hooks. LL~ lower lip. Liu — upper lip. 
rnd.— mandible, mp} —first maxillipede. mp. 2 = second maxillipede. mx. — 
maxilla, no. = nucleus. «=oesophagus. jpaL=pad. ^=palp. s= sternal 
plate. th}~* — thoracic legs 1-5. vc.— vacuole, x —curious glandular 

patch between 1st and 2nd abdominal segments in the adult male. 

Cxoidelia japonica. 

[Figs. 1-19 drawn with the camera lueida.] 

Fig. 1. Outline-drawings of:— 

A. Adult B. Adult d* C. Immature $■ 

Superposed on a correspondingly magnified millimetre - scale, the 
divisions of which are to 1/10 mm. 

2. Stage B of 1st maxillipede J, drawn from the ventral face, and 

magnified considerably more than figs. 3 A 4. 

3. Adult male from the ventral side, showing the peculiar modification 

of the two basal abdominal segments. 

4. Dorsal view of young female. 

[Figs. 5, 6, 7, 8 all drawn on the same scale to show relative sizes.] 

5. First antenna. 

6. Second antenna, 5. 

7. „ „ d- 

8. Mandible showing terminal claw. 

9. „ on an enlarged scale. 

10. Month-parts in situ, showing the upper and lower lips, mandibles* 

and maxilla. 

Figs. 11,12,13,14, 15.—Stages in the development of the first 
maxillipede $ —all drawn on the same scale. 

11. Stage A, showing the undifferentiated condition. 

12. ,, B (ventral view), 

13. ,, B (dorsal view), 

14. ,, 0, showing the new hooks folded up within. 

15. „ D, adult organ. 

10. First maxillipede d . 

17. Second maxillipede d> immature stage with chelm undifferentiated: 

the first maxillipede is shown m situ. 

18. Second maxillipede d > adult chelate form. 

19. One of the first four thoracic legs, showing its relative position to the 

sternal plate. 

Trichodina ? sp. 

Fig. 20. Trichodina , showing the curious beaded nucleus in various positions, 
with the two circlets of cilia and the clear vacuole (contractile 
vacuole ?). 
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Oh the Structure and Habits of the Polyclnnta of the Family 
Awmocharida* By Arnold T. Watson, .F.L.S. 

[Read 20th December, 1000.] 

(Plates 23-25.) 

It is a somewhat curious fact that, although the members of this 
interesting family of tubicolous Poly clue fca are widely distributed, 
and some of them abundant, upon the British shores, they have 
thus far received comparatively slight notice at the hands of 
British naturalists. Yet almost sixty years have elapsed since 
Belle Ghiaje first brought these worms to light, and figured a 
specimen in some detail, to which he assigned the name Qwenia* 
During those sixty years, contributions towards a full descrip¬ 
tion have, from time to time, been made by Grube, Kolliker, 
Clapaxede, von Drasehe, McIntosh, Cunningham and Bamage, 
Gilson, Lo Bianco, and Ogneff, all of which have been ably 
summarized by de Saint-Joseph in his 6 A nuclides Polyehetes 
des Cotes de France* 5 Nevertheless, as much remains to be 
learnt of their structure and habits, the following notes may 
perhaps be regarded in part as supplementary to Prof. Gilson's 
paper, since it was on his suggestion (27. p. 881) that I have 
paid special attention to certain of the points hereinafter men¬ 
tioned. They are the result of observations extending over a 
period of about three years, some of which were made at the 
Marine Laboratory at Port Erin, whose Director, Prof. Herd- 
man, has rendered me most valuable assistance ; the larger pari; 
at Sheffield, on specimens obtained from the coasts of Lancashire 
and North Wales; and also on foreign specimens,both, living and 
preserved, for which I am indebted to Doctors Dohrn and Lo 
Bianco, of the Zoological Station at Naples. 

I also acknowledge, most gratefully, my indebtedness to my 
friend, Di*. Laurel, for valuable advice on points of technique 
and bibliography. The methods of research described in his 
admirable work, 4 Les Ampharetiens,’ have frequently been 
useful to me. 

In the absence of an English description of the Aramocharid® 
(a family created by Grube), it will perhaps be well, in the 
first place, to give a general account of their characteristics, 
embodying my own observations with those of other naturalists. 
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and thereby making the later portion of my paper more intel¬ 
ligible. 

The body of the animal is cylindrical, and especially rigid in 
the anterior portion. It consists of from twenty to twenty-seven 
segments (PI. 25. fig. 20), and varies in length from about 
30 mm. in the English to 90 mm. in the Italian species. The 
diameter at the anterior end measures from 1 mm. to 3 mm. 
The cephalic segment is slightly swollen and bears a crown of 
flat, laciniated, tentacular branchiae, six in number (b.t., PL 23. 
figs. 1, 2 & 3) (three on either side of the body), which are ciliated 
on the inner surface. These are absent in the youngest speci¬ 
mens, the mouth being then surrounded only by a funnel-shaped 
lip, which is quite entire except for a ventral notch. The processes 
first appear short and squarish in form, with a slight indent on 
the upper edge, which gives the margin a castellated appearance. 
In fully-grown living specimens their height somewhat exceeds 
the diameter of the cephalic segment, but in preserved animals it 
is slightly less. Each process has a wide, very flat base, giving 
rise to three or four branches, which are subdivided into seven 
or more twigs, each terminated by two small rounded mucus- 
secreting lobes. The crown and branchial processes are well 
supplied with eoelomic fluid; and in the living specimens the 
latter have, under favourable illumination, a beautiful appear¬ 
ance, due to the branches from the dorsal blood-vessel and to 
the network of capillaries with which they are furnished. In 
British specimens the processes, viewed by transmitted light, 
are semitransparent, pale greenish blue, or yellow, and tinted 
with reel; whilst those from Naples are blood-red and in parts 
coloured with a reddish-brown pigment. In cross-section the 
branchiae are somewhat horseshoe-shaped, the concave side 
directed towards the mouth. They are divided into two lateral 
groups dorsally by a crescent-shaped lobe (e.l., PI. 23. fig, 2), 
which is figured and described by von Drasche (12. p. 13) as the 
head containing the brain. This organ possesses another inter¬ 
esting feature, which seems to have escaped his notice. From 
his admirable drawings (12. pi. i. fig. 3), it would appear that 
the inner wall of the lobe is in unbroken continuity with the 
ectoderm. Favourable sections, however, clearly show that this 
is not the case, and that for a short distance at the apex of the 
crescent the inner wall is entirely separated from the outer 
body-wall and forms a kind of ciliated upper lip, which, by 
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means of a network of muscular fibres, can be opened or tightly 
closed at will (c.p., PL 24. fig. 8). Pree communication can. be 
thus established between the c(domic fluid-containing cavity 
and the surrounding sea-water. The ventral separation of the 
branchial processes is, doubtless, a development of what ap¬ 
peared originally as a £C notch ” in the funnel-shaped lip. 

It is interesting to note that one member of this family, 
Myriochele (Mgrn. 4. p. 211, and 13. p. 410) is distinguished by 
the absence of cephalic branchiae, development of these organs 
having apparently been checked at an early stage. 

During life the interior of the base of the crown is occupied 
by three lobes (PL 23. fig. 2), namely, the dorsal (c.h), already 
mentioned, and two lateral ones (hi.) formed by swellings at the 
base of the ventre-lateral branchial processes, which, distended 
by the eoelomie fluid, and meeting in the centre, may form more 
or less completely a kind of vestibule—an arrangement which 
appears to have hitherto escaped notice. Beneath these lobes, 
which almost disappear owing to contraction in preserved speci¬ 
mens, is the mouth (m. 9 PL 23. figs. 1 & 3), a transverse opening 
situate a little distance from the inner dorsal surfaces, the space 
between the mouth and the ventral boundary being occupied 
by the peculiar “ Lippen-orgau ” (ho., figs. 1, 3 & 7), with its 
massive bilobecl lips, first figured by von Drasclie (12. p. 6, 
pis. i. & ih), the functions of which will be hereafter described. 
The branchial crown is marked off from the “thoracic” region 
by a reddish-brown fold, which commences laterally and becomes 
very prominent dorsally (<?., PL 24. figs. 7 & 8). 

There is a single black or dark-coloured u eye-spot ” on the 
ventral face of the crown (<?., PL 25. fig. 20), situate at the base 
of the branchi© on either side of the opening. 

The segments are neither divided by distinct constrictions, as 
in Arenicola and Clymene, nor are they sharply divided from 
each other; only here and there does the body contour show a 
slight incurving, indicative of their demarcation (PL 25. fig. 20). 
The u ' thoracic region * comprises the buccal segment and three 
other short segments fused together, the only external indica¬ 
tions of which are three bundles of simple yellow, slightly 
pinnate bristles. Of these, the first two only are visible in the 
ventral view (PL 25. fig. 20); as the third bundle, consisting 
of much shorter and less numerous bristles, is situate quite 
dorsally. Internally there is a septum between the buccal 
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segment and those which follow it, but the next three segments 
are without septa and enclose a single chamber. The succeeding 
three “ abdominal 55 segments increase in length, the seventh 
being sometimes four or five times as long as the buccal and 
“thoracic” segments taken together. Thom the eighth segment 
their length is rapidly reduced, the penultimate segment 
being very minute. The “thoracic” region and each of the 
“abdominal” segments is internally cut off from its neighbour 
by a septum; and with the exception of the anal, the penulti¬ 
mate, and antepenultimate segments, the anterior extremity of 
each is indicated externally by a bundle of dorsal or dorso¬ 
lateral setae. These setae are slightly pinnate at the extremity. 
Each bundle of setae is followed by a torus, which, in the 
abdominal region, is so long that the tori (t, Pl. 25. fig. 20) 
on the two sides almost unite at their extremities, and, at this 
part, form approximately a complete girdle; though in the last 
segments the tori will not extend over more than about one- 
sixth of the circumference. The tori of the first four segments 
are red owing to the presence of blood. Eroin each torus 
proceed a considerable number of minute bifid uneini (PI. 23. 
fig. 4), which are disposed in very regular, close-set, longitudinal 
rows (i&*, PI. 23. fig. 6); and it has been estimated by de Saint- 
Joseph (29. p. 401) that there will be about 7600 uneini in a 
single torus in the third “ abdominal 5? segment* The total 
equipment of an entire animal is estimated at from 150,000 to 
450,000 hooks. 

This immense provision of uneini is necessitated by the bur¬ 
rowing habits of the animal, and renders it most difficult to expel 
the living worm, uninjured, from its tube. The anterior part of 
each nnemus is preceded by an enlargement, which tends to 
retain it in the epidermis in which its shaft is buried, though 
this provision is not always sufficient, as uneini may occasionally 
be found torn from the tori and embedded between the layers 
of the inner lining of the tube. Sickly worms, too, occasionally 
expel their uneini from the mouth of the tube. The shaft of 
the micinus is fiat and straight, and terminated proximally 
(PI. 23. fig. 4, c 1 ) by a thread-like elongation, which curves 
sharply backwards and penetrates the basal membrane. The 
uneini are actuated by appropriate muscles, and are used 
for seizing-purposes at will. There are no ventral uneini 
in the “thoracic ” segments, neither are there any dorsal setse 
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in the penultimate and antepenultimate. The anal segment' 
has no set® of either .kind, and is truncated so that the ventral 
face, which is terminated by two small lobes (asp,, PI. 25. 
fig. 20), extends slightly further than the dorsal. These lobes, 
as will be seen hereafter, are of special interest. The margin of 
the anus is ciliated and crenated. In a dorsal, external view 
of the animal, longitudinal, paired, milk-coloured bands are seen 
extending as far as the fifth torus (12. p. 10). These are due to 
a thickening of the epidermis. The first pair take their rise 
laterally, and, curving towards the back, terminate at points 
against the bundles of seta* of the first torus. .From these 
points there spring a wider pair of bands, which, in the form of 
bows with their convex sides facing each other, tie together the 
setie of the first torus to those of the second. Similar bows bind 
together the setae of the three following segments. 

An olive-green zigzag canal runs almost from end to end of 
each of the hands of the second a abdominal 55 segment {ex., 
PL 23. fig. 6). Nephridia have not yet been found in the 
Ammocharidae; but it seems probable that these canals, with 
their internal funnel-shaped mouths and external slit-like 
openings, represent those organs, though Gilson is mistaken 
in supposing that they play a part in the emission of the 
genital products (27. p. 379). These, as I shall show, are 
discharged through characteristic pores at the anal extremity. 

A lateral view of the “thoracic 75 segment shows an interest¬ 
ing point of adaptation of the animal to its mode of life. Von 
Drasehe (12. p. 9) has noted the fact that, although the markings 
are not quite constant, there is, in the dorsal part of the collar, 
a transverse patch of brown colour, often divided into two 
portions by the dorsal line. This coloration extends as a line 
on either side round the fore-edge of the thorax, and swells into 
the round pigment-spots (eye-spots ?) already mentioned. From 
these spots the lines descend, and, still going forward, meet at 
an acute angle on the ventral line, about the level of the first 
bundle of bristles. He also observes that, in the anterior part 
of the animal, the course of the nervous system is practically 
indicated by this coloration; the dorsal patch marking the brain, 
whilst the lateral lines indicate the oesophageal commissures 
uniting in the largo ganglion, from which springs the ventral 
cord. This consists of a dotted band, without ganglia or large 
nerve-fibres, which runs the whole length of the animal. 




A¥D HABITS OE THE AMMOCHARIBiB. 


285 


The entire nervous system is fully described by von Drasche 
(12. p. 18), who observes that it is very rudimentary in character,, 
and lies outside the muscular layer near the surface of the 
epidermis. 

It may be asked whether the localization of the coloration 
over the nervous system may not be connected with the animal’s 
sensitiveness to light P Some of my sections seem to suggest 
the possibility, but at present this must remain undetermined. 
I am able to show that a special function is performed by the 
triangular ventral area (y.a., PL 25. fig. 20) hounded by the two 
lines which descend from the 64 eye-spot.’ 7 The body-wall is at 
this point very much thinner than that of adjoining parts, and 
modified, as I shall show more fully, in relation to the building- 
habits of the animal. 

The structure of the creature is remarkable in many other 
respects, and for minute anatomical descriptions reference 
should he made to the papers of Claparede, von Drasche, 
Gilson, and Qgneff. Speaking generally, I may point out that 
a cuticular covering to the epidermis is absent, except on the 
anterior portion of the body; that the underlying circular 
muscles are limited to the 44 thoracic 77 region; and that; the 
longitudinal muscles, which are exceptionally powerful, form 
throughout) its entire length an inner lining for the body-cavity— 
a layer which is continuous except where it is interrupted by the 
dorsal and ventral mesenteries of the alimentary canal. These 
powerful muscles impart considerable rigidity to the fore part of 
the body ; a feature which gradually disappears posteriorly, the 
thickness of the muscular layer in that part being greatly 
reduced. According to Gilson (30. p. 95) there are no peritoneal 
parietes distinct from the longitudinal muscular layer, his view 
being that these two Layers are replaced by one musculo- 
glandular layer which, amongst other things, is excretory in 
function. This view is, however, opposed by the observations 
of von Drasche (12. p. 20) and Ogneif (32.). 

A striking and characteristic feature of the Ammoeharidae, 
winch has from the first attracted the attention of naturalists, 
is the existence in the anterior segments of peculiar, very long, 
cylindrical, rigid glands {t.g^ PL 23. fig. 0) of considerable calibre 
which hang loosely in the body-cavity. Each is attached to the 
body-wall by one extremity which, greatly reduced in diameter, 
forms a minute duct running through the body-wall, opening 
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between the end of the torus and bundle of setae of that 
side of the segment to which the gland belongs. There are 
sometimes seven pairs of these glands, one pair to each of 
the first seven segments, but those of the third segment 
may be either rudimentary or non-existent. These are the 
thread-glands (“ glaudes filieres ”) of Claparede (6), the struc¬ 
ture of which has been fully worked out by Gilson (20). Their 
function is to secrete—by exudation from the epithelial cells of 
the wall of the gland (20. p. 817, & 29. p. 402)—a very thick 
viscous liquid containing bundles of exceedingly fine colourless 
threads, which are used by the animal in the formation of the 
membranous lining of its tube, but not, as some writers have 
suggested, for the attachment of its external stony covering. 
The secretion for this latter purpose is supplied by the “ Lippen- 
organ *’ (Z.o., figs. I, 3, 7 <& 9). The oesophagus, which is almost 
as long as the “ thoracic ” segment, descends directly from the 
mouth, and is followed by the intestine, which, with a series of 
swellings and constrictions, runs straight to the anus. 

Be Saint-Joseph notes (29. p. 403) that in the third and 
fourth 44 abdominal ” segments the intestine is green owing 
to the glands which cover it. The alimentary canal passes 
through the segmental septa, and in addition thereto is sup¬ 
ported throughout by a dorsal and ventral mesentery. Bor the 
greater part of its length it is surrounded by the dorsal vessel, 
which forms a peri-intestinal sinus. This sinus bifurcates and 
leaves the (esophagus on entering the thoracic region. Each 
branch then goes forward, and, after skirting the nearest group 
of branchial processes, descends, and, reuniting with its fellow, 
gives rise to the ventral. vessel. Numerous short caeca arise 
from each side of this vessel, forming round ampulla), of which 
de Saint-Joseph states (29. p. 408) that lie has counted as many 
as forty in the third abdominal segment. The blood is red. 
The septa, which are membranous and traversed by line muscular 
fibres, have been specially studied by Gilson (27). They may 
completely separate each segment from its neighbour, but by 
means of valves in the intersegmental membranes intercommuni¬ 
cation may be established. 

These valves (Pl. 23. fig. 5) are of two kinds, namely, a simple 
slit, making a “ flapT valve (/!*>.), opening like a door towards 
the anterior, which is always situate dorsally; and a sphincter 
valve ($/ v.), which is placed ventrally. J have been fortunate 
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enough to see both kinds in action, and note that the ccelomic 
fluid (in which sometimes ova were floating) almost invariably 
passed steadily through the sphincter valves when travelling 
towards the anus, and rapidly past the large slit or “ flap n 
valve when going in the opposite direction. In the absence of 
assistance from circular muscles, it will he seen that the latter 
form of valve is specially well adapted for rapid release of the 
imprisoned ccelomic fluid, and that the animal is enabled speedily 
to retract the posterior portion of its body, in case of danger, by 
means of its longitudinal muscles. My observations show that,, 
with the exception of the buccal and 44 thoracic ” segments, and 
possibly the smaller ones towards the anal extremity, each side 
of each segment is provided with two valves, one of each kind. 
Those attached to the septum at the base of the 64 thoracic ?5 
segment are described by Gilson (27. p. 381), and are excep¬ 
tionally powerful. As will be seen later, this is apparently 
another adaptation connected with the habits of the animal. 

The foregoing will probably suffice as a general description of 
the structure of the worms, and we may next consider their 
habits. They are exceptionally hardy animals, whose welfare is 
apparently more dependent upon a good supply of rather muddy 
sand than upon a liberal allowance of oxygen, since they thrive 
under conditions so various as those which prevail respectively 
on the British shores at low-water mark, and at a depth of 2975 
fathoms near the Caribbean Islands (13. p. 410); whilst both 
Dr. Eauvel and I have found them to live for years in small 
aquaria destitute of alga and without change of either sea-water 
or sand, the only attention they received being an occasional 
raking of the surface and the addition of river-water to compen¬ 
sate for evaporation. They are gregarious, and dwell embedded 
near the surface of the sand in flexible sand-covered tubes. The 
tube is unique in structure, and, when fully extended, frequently 
two or three times as long as its inmate. It is well described 
by Grube (2), in 1846, as a transparent gelatinous tube, the 
middle part of which is supported with great firmness by a crust 
of grains of sand and fragments of shell which, when flat, are 
“ glued ” on by their highest edges so as to overlie one another 
like the tiles on a roof. 

Gilson (20. p. 322) has given a most careful description of the 
minute structure of the tube, and although I am. unable entirely 
to confirm his speculations on the mode of its formation, it is- 



238 


MR. A. T. WASTOK ON THE STRUCTURE 


satisfactory to find that his observations on the appearance of 
the finished tube are quite in accordance with my own, and con¬ 
sistent with what we might expect as the result of the process 
of building, which I have bad the good fortune to witness 
on several occasions, and shall hereafter describe. From the 
fact that the sand in the Bay of Naples is singularly devoid 
of minute flat particles of stone or shell, his specimens would 
probably not show that most interesting characteristic, “imbrica¬ 
tion,” mentioned by G-rube (2). G-ilson consequently does not 
refer to it: but I know from experience that when suitable 
material is supplied, these worms gladly employ it in the manner 
described, and the process by which the desired result is 
attained is wonderfully ingenious. Be Saint-Joseph remarks 
(29. p. 398) that the fragments of shell are sometimes fixed at a 
right angle by the edge; but the difference between Ins descrip¬ 
tion and that of Grube is due to a difference in the state of 
contraction of the tube at the time of observation. I have 
frequently seen a tube present both appearances, separated by 
an interval of, say, half an hour. The tube (PL 24. fig. 12) 
consists of two distinct parts : (1) an external covering of foreign 
matter (s,c.) which may be very minute fragments of shells of 
molluscs, calcareous tubes of annelids, grains of quartz, or fiat 
particles of other rocks; and (2) an internal tube (c.t.) which 
is translucent, colourless, flexible, elastic, and exceedingly 
tough—this part being secreted by the worm. The tube as a 
whole differs, I believe, from all others in that the particles of 
foreign matter, instead of being more or less attached to one 
another, are designedly kept entirely apart, firmly affixed only 
to the inner membranous tube, with the attachment limited 
to one side or edge (PI. 24. fig. 12). The structure thus pro¬ 
duced is thoroughly protective, and, at the same time, like a 
coat of mail, it accommodates itself easily to the violent contor¬ 
tions of the body, which are involved in the habits of the worm. 
Carrying its tube with it, the animal is capable of burrowing 
through the sandy sea-bottom, and consequently the position of 
the tube in relation to the surface is by no means constant, 
though it is usually more or less vertical. 

It is interesting to note that the tube itself has an anterior 
and a posterior end, and is always buried in a definite direction. 
The anterior, being the growing end (at all events as regards 
the stony covering), is invariably nearer the surface $ whilst the 
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posterior, which never receives additions except to its internal 
sheath, may be embedded deep in the sand. The membranous 
tube terminates at each end with a conical, very elastic tip 
(c.t. y PI. 24. figs. 12 & 18), which projects more or less beyond 
the stony covering, and has at its extremity a very minute 
perforation. At the posterior or buried end, this tip is often 
preceded by a length of from 10 to 15 mm. of naked tube 
(PL 24. fig. 13), which Gilson (20. p. 822) has mistaken for a 
secretion at the outset of the animal’s existence. It is simply 
an extension (possibly late in origin) underground, where the 
worm is unable to affix its stony covering. The animal is 
capable of reversing in its tube, and thus exploring the sand at 
either end, and, like the Terebellid© (17), the Aminoeharkise 
invariably adopt the sanitary method of ejecting the excreta, at 
the anterior end of the tube, into the open sea. 

When the anterior end of the tube of an English specimen is 
seen under a low power (PL 24. fig. 12), the imbricated arrange¬ 
ment and transparent conical extremity of the internal sheath 
are very noticeable, the free edge of the bits of stone being 
directed upwards, whilst the tip, in which is the minute per¬ 
foration, is drawn in, as is common when the animal is just 
about to emerge. Gilson (20. figs. 21, 22 & 28) gives excellent 
figures illustrating the structure of the tube. His longi¬ 
tudinal section of the posterior naked end shows that this 
membranous sheath consists of a number of layers, and that 
the lengthening of it is produced by internal additions, which 
advance by stages beyond the extremity of the external ones, 
each advance being marked externally by a stepped appear¬ 
ance. This section also shows that the tube is occasionally 
strengthened by new external additions on the face of the layers 
previously formed. 

Both these points are clearly visible . in the drawing of this 
portion of the tube of Omnia (PL 24. fig. 13). A cross section 
shows the internal layers to be concentric. By removing the 
stony covering from the body of the tube, Gilson demonstrated 
that the inner sheath is imperforate, and constructed as de¬ 
scribed from end to end. By means of tangential sections he 
found (20. p. 823), in the wall of the inner tube, a some¬ 
what irregular system of coarse striae which, under a high 
power, he was able to resolve into a large number of very fine, 
irregular, longitudinal striae, and to recognize as the filaments 
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produced by the thread-glands. Gilson’s figure, 28, is specially 
interesting as delineating a section through, the complete tube" 
not stripped of its earthy covering. The section was made by 
a method specially devised by him for the purpose, and shows 
both the inner sheath of concentric layers and the outer 
irregular zone. The former is the part first laid down, as 
shown in the sections of the tip ; whilst the latter is formed of 
masses of foreign materials subsequently affixed to the former 
by secretion, in which the various fragments are seen to be 
more or less completely embedded. My own examination of 
the structure of the inner tube was made by the ruder method 
of scraping off the sandy covering, and, after subjecting the 
inner sheath to maceration in distilled water, tearing the layers 
asunder. In this way I found it easy to separate the external 
rugged layer (which represents the cement by which the stony 
covering is attached) from the tube proper, and, by means of 
stains, to establish the fact that the fibres in the former (which 
are embedded in a homogeneous secretion) may assume either a 
radial or any other direction; whilst those of the sheath take 
a course which is usually more or less longitudinal or transverse- 
in relation to the tube. 

This somewhat lengthy prelitninarjr description wall render 
intelligible the questions to which I have successfully directed 
my attention. They are as follows:— 

(1) The method of construction of the imbricated tube and 
the elastic conical tips. 

(2) The reason for the adoption of this particular arrangement. 

(3) The function of the “ Lippen-organ ” or “ Metastomium ” 
(Gilson). 

(4) The raison d'etre of the immense number of uneini and 
of the double form of septal valves. 

(5) The existence of a cephalic opening, and of anal pores. 

(6) The method of reproduction. 

(7) The larval form (. Mitraria ), 

I do not now propose to deal with these questions seriatim, but 
rather with such points as have not already been dealt with, in 
my account of the habits of the worm. As already explained, 
the tube has a definite anterior and posterior extremity, and is 
usually embedded more or less vertically in the sand, the anterior 
end being always nearest the surface, and also that to which 
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external stony additions are made. During the day the tube, 
into which the inmate retreats, is frequently entirely buried ; for 
the Am in o chari dse, like many other annelids, appear to be largely 
nocturnal in their habits. It is not usually until towards 
evening that the animal becomes active, and, after exposing ten 
or more millimetres of its tube above the surface, ventures to 
protrude its branchiae. 

In order to appreciate the builder’s difficulties we must realize 
the fact that the tube of an annelid is necessarily constructed 
from within ; that while it is, so to say, secreted, or built by the 
worm round its own body, it is so arranged that the inmate shall 
all the time be entirely detached from it, and free to change its 
position within it at will. If we imagine the head of the worm 
protruding through the growing conical tip (i c.i PL 24. fig. 12), 
it will then be seen that, in order to produce the imbricated tube, 
the base of each new fragment added must be placed carefully 
underneath the fragments which are already attached, and must 
be there affixed to the membranous tube; in other words, it 
must be inserted and fixed between the inner sheath and the 
last row of fragments added to the outer covering. 

Were the process reversed and additions made at the other 
end of the tube, as by a tiler covering a roof, there would seem 
to be but little difficulty. The matter would be almost as simple 
as the placing of one stone above another; but the problem is 
as X have stated, and its solution (which absorbed considerable 
time) took me completely by surprise. The beautifully trans¬ 
parent, conical, elastic part of the tube (c.t., PL 24. fig. 12), 
which on retreat of the animal is drawn inwards (the worm 
thereby frequently pulling together the latest shelly additions 
and closing the tube with them), is figured as almost fully dis¬ 
tended by the water, which is being driven before it by the 
advancing worm. At first the animal is hidden by the stony 
sheath, but in another moment the branchial tentacles, con¬ 
tracted and twisted together in the form of a living cone, appear 
beyond it and fill the elastic transparent tip, which I might 
perhaps compare to an india-rubber teat. Then, cautiously 
thrusting the tip of a single tentacle through the terminal pore, 
the animal carefully feels round to make sure that all is safe. 
Satisfied on this point, a second tentacle follows the first, then 
several more; finally the whole branchial crown is forced through 
the minute opening, and the tentacles, spreading themselves out, 
linn, jouhn.—zoology, vol. xxviii. 17 
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cause the elastic sheath, stretched around them like a sphincter, 
to slip from their outer surface, and settle as a folded ring 
about the front edge of the “ thorax/’ For a short distance the 
“thorax” is also visible through, and tightly invested by, the 
basal part of the membranous cone. The branchial crown (&./., 
PL 23* figs. 1 & 2) now appears like a lovely red or golden 
flower, and, basking in the light, may for a time continue quietly 
to enjoy the water, which it sets in motion with its tentacular 
cilia. The expanded tentacles are dorsally widely separated by 
the cephalic crescent ( c.l .) into two lateral groups, and just 
below the outer margin of the crescent a groove, bordered with 
cilia, is visible. 

The ventral division is less apparent, but is marked by the 
outermost tentacles of each group being, like sentinels, usually 
slightly advanced within the crown; and whilst the swollen 
tricuspid lobes ( c.'L & Z.Z.), with ciliated surfaces, occupy its base 
(PL 23* fig. 2), the dorsal lobe gently rises and falls as though in 
the act of breathing. But if the call of hunger claims attention, 
or a desire for work arises, all is changed. The tentacles become 
lively, the boughs bend towards each other across the open 
crown, or perhaps throw themselves violently outwards; opposite 
twigs incline and meet, whilst the bilobed tips, like miniature 
fingers, twitch and move as though striving to grasp something. 
Then, as the water does not supply the need, the worm, in its 
tube, curves over on one side until the surface of the sand is 
reached, and that which is desired can he obtained. "When the 
animal is thus seeking sand, or fine particles of shell, these at 
once adhere slightly to the mucus of the bilobed tips of the 
tentacles, or are grasped by them and worked into the horseshoe- 
shaped internal hollow, which, as a ciliated channel, conveys them 
to the base of the crown. 'When the sandy particle has in its 
progress reached the three lobes, one of two things happens : 
it' may either be kept in motion for a short time by the surface- 
cilia, and then be rejected without apparently having fulfilled 
any purpose whatever (the two ventral tentacles usually acting 
as “ ejectors”), or, conveyed within the grasp of the lobes, it 
may be carried down, by a kind of peristaltic action, through 
the opening into the vestibule beneath. Powerful transmitted 
light is required to observe what follows, and in this way, with 
the aid of a suitable arrangement of the microscope and a low 
" power, the fragment can be seen to be now revolving with a jerky 
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motion. It is being manipulated by the “ Lippen-organ ” (Z.o., 
PL 23. figs. 1 & 3, PL 24. fig. 7) which, protracted and retracted 
at each movement, is apparently licking or rasping it, as would 
the radula of a mollusk. After a few minutes 5 treatment, the 
fragment may be ejected by the u Lippen-organ,” which, pro¬ 
truding between the lobes, thrusts it upwards, within reach of 
the ejecting tentacles, which complete the expulsion from the 
crown. One cannot doubt that, although these worms also 
swallow fine grains of sand, the process just described is an act 
of feeding. We may assume that the material last secured, 
although bearing food upon its surface, was unsuitable for 
building purposes; but when, by chance, a tempting flat grain 
of sand, or preferably a minute fragment of shell, is obtained, 
the 44 Lippen-organ 99 assumes a different role, namely that of a 
builder: a function the probability of which was suggested by 
Gilson (27. p. 381).* The selected fragment is then passed 
down into the vestibule as before, and there subjected to the 
treatment just described, but for a much longer period. By 
this process any available nourishment is doubtless at once 
removed from the surface, and the material is most carefully 
cleaned. Then, all being ready, the 44 Lippen-organ ” (Z.m, PL 23. 
fig. 1), having turned the fragment into such a position that the 
thin edge is uppermost, begins to rise steadily, carrying the 
fragment in front of it. The two lateral branchial lobes separate 
themselves widely apart to allow of the passage, and the margin 
of the crown, between the ventral branchiae, becomes simul¬ 
taneously stretched. 

The upper surface of the <e Lippen-organ,” with its two bilobed 
ends, is now visible, carrying the shell, which it intends to fix to 
the outer side of the tube. In another moment, the position of 
the fragment is so changed that the fiat side, instead of the 
edge, shall rest upon the 44 Lippen-organ 99 ; and this continues 
to rise, until its bilobed extremity is made to project between 
the lateral ventral tentacles, and to touch the exterior base of the 
elastic conical tip, which, by retraction of the cephalic segment, 

* In this connection it is curious to note that, at times, the worm appears 
greatly to prefer building with white materials, and even specimens from 
Naples (where, to judge by their tubes, only black materials are available) have 
been noticed to select white when they had the opportunity, and to reject 
darker ones supplied to them. What means of colour perception such an 
organism can possess is an interesting question. '■ 
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combined with a wonderful special arrangement, next to be 
described, has been brought within reach. I have called atten¬ 
tion to the fact ( antea , p. 285) that a small portion of the body- 
wall, represented by a ventral triangular area PI. 25. fig. 20) 
just above the oesophageal ganglion, is very considerably reduced, 
in thickness. The object of this is now apparent. Simulta¬ 
neously with the protrusion of the u Lippen-organ/’ the circular 
muscles (c.m., PI. 23, fig. 1) of the lower part of the “ thoracic 
segment contract, the powerful septal valves (t.v., PL 23. fig. 1) 
are doubtless brought into action, and by means of the imprisoned 
coeloxnic fluid a very marked swelling of the anterior part of that 
segment occurs, especially in the area above referred to, with the 
result that, at the very edge of the C£ thorax,” a projecting pouch 
(t.p., PL 23. fig. 1) is produced. It will be borne in mind that 
the tube (m.t.) tightly invests the a thorax/’ as with a skin, and 
as it consequently covers the pouch, it assumes its form; and 
fro m this it may be realized that the lobes of the “ Lippen-organ ” 
(Lo., PI. 23. fig. 1), on being protruded, find themselves pretty 
nearly on a level with the curved upper covering of the pouch. 
By a muscular actiou of the upper surface of the a Lippen- 
organ,” assisted by occasional little pushes from behind, the 
fragment (/.&*., PL 23. fig. 1) now commences to travel, sliding 
along smoothly towards the outer lobes of this, whilst the 
epidermis on the underside of this end of it is forced upwards 
and made to take an active part in transferring and affixing the 
fragment, at a tangent (PL 23. fig. 1), to the curved upper 
covering of the pouch. This done, the “ Lippen-organ ” is 
retracted into the vestibule, the “ thoracic ” muscles are relaxed, 
the pouch disappears, and the parts resume their ordinary aspect; 
hut the fragment just added will be found standing vertically, 
.with its base in the required position, and the lower end of its 
inner side firmly attached to the elastic conical sheath. It Is 
certain that the cement for this purpose is supplied by the 
“.Lippen-organ,” which, must consequently be regarded as a 
glandular structure. 

From my observations of the habits of the animal, I have no 
doubt that the external thickening of the membranous sheath is 
also due to the secretion of this organ, and not, as has been 
supposed, of the thread-glands. The ct Lippen-organ/’ which is 
seen in situ in the longitudinal section of the a thorax ” (l.o., 
PL 24. fig. 7), is beautifully figured by its discoverer, von 
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Drasehe (12. pi. ii. fig. 8), wlio describes it (12. p. 6) as being 
-composed of two dorso-ventral lips (facing each other), of 
which each is bilobed, “ in a form similar to that of Ascaris ” ; 
the dorsal lip being generally rather the larger. In preserved 
specimens, the two lips are usually found separated from each 
other by about 180°; but in life they are inclined towards each 
other at various angles. 

Where the bases of the two lips touch there is a small deep 
fold, which, however, is caeca! and does not lead into the body- 
cavity. The organ is retracted by means of a local folding of the 
centre of its cup-shaped membrane. 

Yon Drasche adds (12. p. 12) that the organ is a folded portion 
of the epidermis, consisting of high, wedged-sbaped, badly stain¬ 
ing, ciliated cells, with small nuclei. As regards preserved 
specimens, I shall not attempt to improve upon this excellent 
description, except to question the existence of the ciliated 
nature of the cells, at all events as regards the upper surface of 
the organ. I have seen it at work many times, and although I 
have observed, ciliary action on the dorsal lobe and other parts, 
I have failed to detect anything of the kind on its surface. On 
the contrary, the impression, conveyed by watching the living 
animal, is that the function of these tall, transparent cells is 
the secretion of the cement for attaching the outer stony covering 
and strengthening the membranous tube. In certain operations, 
which I hereafter describe, the ventral end of the organ is pro¬ 
truded between the ventral tentacles, so as to bend far over the 
edge and manipulate the outside of the membranous tube. On 
such occasions the organ presents a beautiful semitransparent 
appearance, with the two protruding terminal lobes, tensely 
distended as from pressure of the secretion with which they are 
charged. A transverse section (PL 24. fig. 0) of this end of the 
“ Lippen-organ ” shows that the clear, tall cells, which are so 
noticeable on the upper face, have disappeared from the under, 
and given place to much shorter nucleated cells and a folded 
arrangement of the epidermis (lx.). Prom the way in which the 
latter structure is protruded, and takes part in the operations 
of the animal, I have no doubt that some of the secretion is 
discharged from its surface, probably near the centre line, below 
the ventral end of the organ, although a discharge may also 
take place from the upper surface, as is clearly shown in the 
central fold of one of my sections. 
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The contents of the first two pairs of thread-glands, like those 
of the long cells (7/.c., PL 24. fig. 9) of the “ Lippeii-organ,” 
strongly resist stains, and it seems very probable that their 
secretions are identical. The fact that the secretion of the 
“ abdominal 55 thread-glands stains more readily, may possibly 
indicate some difference in composition. 

The membranous conical tip (<?.#., PL 24. fig. 12) is a character¬ 
istic and essential feature of the tube, and in the event of its 
accidental removal it is at once re-formed by the worm. By 
taking advantage of this fact, 3. have been enabled to make 
two very interesting observations on (1) the method by which 
the membranous tube is formed, and (2) the means by which the 
animal can easily, at will, cat off any desired portion. The 
latter is a habit which I had noticed to exist, from frequently 
finding fragments in the aquarium cut off evenly as though with 
a knife; showing that the worm possesses some special means of 
accomplishing the apparently difficult task of cutting through 
the tough membranous sheath. In order to make sure of these 
observations, a healthy vigorous worm was selected, carefully 
removed from the aquarium, and placed in sea-water in a glass 
dish. The tube, as usual, was considerably longer than the 
animal, and to induce work I at once cut off enough from each 
end to reduce the tube to about the length of the tenant, taking 
care, of course, not to injure the worm. This, in its shortened 
tube, was then transferred to a shallow' glass dish containing 
fresh sea-water, and watched under the microscope. Very soon 
the animal became aware of the unusualdraughtiness” of its 
dwelling, and proceeded to'investigate the position by cautiously 
protruding its tentacles and examining the edge of the tube. 
Having ascertained the extent of the damage, and by re¬ 
peated search satisfied itself that no enemies were near, it 
retired just within the shelter of the tube, so that the tips only 
of the branchial tentacles were, now and then, visible at the 
fractured end. By transmitted light, it was just possible to see 
between the sand-grains, and through the membranous tube, 
that something was going on inside: the branchial tentacles 
were more or less completely twisted together; the worm w T as 
revolving slowly within its tube, with the first bundle of setae in 
motion, and it occasionally advanced slightly aud then retreated. 
This process continued for varying periods (apparently dependent 
upon the intensity of the light), which sometimes extended over 
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an hour or more; and then a swelling of the tube suddenly 
commenced, at a point about a millimetre distant from the 
fractured end. This internal swelling gradually separated the 
sand-grains far apart, and, through the interstices, it could be 
seen that the branchial tentacles were tightly screwed together 
to form a solid living cone, and that the fore part of the 
ss thoracic” segment was so fully distended by the ccelomic 
fluid, that all trace of a division between it and the base 
of the branchial crown had disappeared. The worm kept up 
a constant revolving motion, the bristle-bundles being actively 
at work, whilst, between the ventral tentacles, both ends of the 
c< Lip pen-organ ” (Z.o., PL 23, figs. 1,3, & 7) simultaneously rasped 
the membranous tube, their ventral lobes striking downwards, 
and their dorsal lobe vigorously pulling in the opposite direction. 
In a few minutes the tube was in this way burst and cut through, 
the severed part or ring being gradually thrown off by the 
tentacles, which, quietly unfolding themselves one by one, with¬ 
drew from the interior and passed the ring over their tips. 
Freed from the stony encumbrance, the branchial tentacles were 
seen to be naked and fully exposed to the water; but careful 
illumination showed that the “ thoracic ,9 segment was once more 
invested with a new membranous, tightly-fitting covering, so 
beautifully transparent as to be almost invisible, and this I 
found to be the foundation layer for the new conical tip. It 
had been formed while the animal was sheltering and revolving 
in the old tube; the necessary secretion being doubtless supplied 
by the first two pairs of thread-glands, and passed forward, by 
and over the tentacles, which, as I have stated, were screwed 
together so as to form a conical mould. On one occasion, a 
tentacle was seen to be extended beyond the rest, as though to 
form a pivot to keep the minute aperture at the tip of the 
tube open. Immediately tbe tentacles were freed from the stony 
ring, the animal proceeded to complete the formation of the 
membranous tip. It advanced so far in its tube that the whole 
of the branchial crown was exposed, and the new tip, as a trans¬ 
parent skin, was fully stretched over the “ thoracic M segment. 
Then, for the space of five minutes, the first two bundles of 
bristles worked vigorously, like brushes, spreading the cement 
which, with accompanying violent contortions of the body-wall, 
was poured out by the thread-glands, the animal meanwhile 
keeping up a constant, steady revolution within its tube. Then 
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tie edge of tie new tip (and sometimes the interior) was 
manipulated hy the underside of the ventral end of the “ Lippen- 
organ, 55 and the animal once more retired into the stony tube. 
It was found that a beautifully perfect, though apparently 
delicate tip had been produced. After a short interval the other 
end of the tube was similarly renewed. 

The part taken hy the setae in this operation is, I think, 
noteworthy. It has hitherto been overlooked, and as I have 
witnessed if in the tube-forming operations of Pantlialis (24) 
and Kerine , it is probably true of other annelids. Although it 
was impossible, owing to the stony covering of the tube, to see 
what was taking place low down, there can he no doubt that the 
action, as regards the “abdominal 55 thread-glands, would be a 
repetition of what I have described. Gilson’s interesting ex¬ 
periment show’s that a marked exhaustion of the contents of the 
thread-glands results from the repairing and extending of a 
fractured tube. As already stated, the lengthening of the tube 
is due to constant additions, internally, of new membranous 
tips, the old layer always being forced outwards ; consequently, 
the description of the formation of the membranous tip is really 
a description of the formation of the outer layer of the com¬ 
pleted tube. As I have shown, it is due to the secretion of 
the thread-glands of the “ thoracic ” segment, supplemented by 
those of the “ Lippen-organ.” Its outer coating, during the 
life of the animal, is quite unaffected by the sea-water, and it is 
obviously impossible for it to be renewed. It is an interesting 
fact, however, that the tube as a whole, though exceedingly 
tough during the life of the animal, speedily decomposes after 
its death or expulsion ; and it would seem probable that during 
life a constant renewal of the internal layers is taking place, and 
that these (which are doubtless due to the secretions of the larger 
glands) differ, in composition, from those of the outer sheath*— 
a probability which is also indicated by the difference in the 
reaction to stains already alluded to. 

The tube is essential to the existence of the animal, which, 
when in great straits, bending its body into the form of the 
letter S, will make a tube only one third of its own length suffice 
temporarily for its protection; but if, by chance,,the worm 
should be expelled from the tube, death will follow after a short 
time, as the animal is then, like the Serpulidse and some other 
worms (19* p. 75), evidently quite incapable of replacing it. 



AWB HABITS OF THE AMMO C HA RID JE. 


249 


The Ammocharidae are generally regarded as u sedentary 
worms,” bat, from what has been said in the earlier part of this 
paper, it will have been gathered that their habits are not 
entirely of that character. Members of this family are, in fact, 
capable of burrowing in their tubes through the sand; and 
although this is usually done without travelling far afield, still 
they are quite capable of working their way through a consider¬ 
able thickness to the surface, or of leaving the sand entirely, and 
reburying themselves in new sites. Experiments made with the 
object of learning something of these habits, have elicited 
interesting facts. When the worm is first captured and exposed, 
say by digging and rapidly washing away the sand by means of 
a sieve, it is generally found that the tube is of considerable 
length, firm and swollen at the part where the worm at the time 
happens to be, but diminishing to the diameter of thin twine in 
the unoccupied portion. In English specimens, the large propor¬ 
tion of fragments of shell in the outer sheath imparts a striking 
whiteness to the tube. A ball of sand, loosely held together by 
mucus, is commonly found covering the short length of other¬ 
wise naked tube at the posterior extremity. This is, doubtless, 
formed by the branchial tentacles. 3?rom the nature of the 
building-operations, it is obviously impossible for the “ Lip pen- 
organ ” to properly affix sand-grains underground, though there 
is ample evidence, in the form of imprints (cZ, PL 24. fig. 13), that 
this organ strengthens the membranous tube by external addi¬ 
tions of its secretion. If such a tube be left in sea-water, 
without sand, it will be found, after an interval of an hour or 
two, that it has entirely changed its appearance, and has become 
spindle-shaped, and only one half or even one-third of its 
original length. The worm, having drawn over itself the portion 
which was previously unoccupied, has thus caused the fragments 
of shell or sand to come more closely together and stand at 
right-angles to the length of the tube. If the specimen he now 
reburied beneath a few inches of sand, it will be found, after a 
short interval (varying of course with the thickness of the 
layer), that it has burrowed upwards, so as to bring the anterior 
end of its tube to the surface, a position which is apparently 
needful for its welfare; and when it is remembered that, in doing 
this, the free edges of the external fragments have been so 
placed as to meet with the greatest resistance from the surround¬ 
ing sand, it will be realized that the operation involves great 
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muscular exertion* The necessity for the unusually ample 
equipment of uncini in the “ abdominal ” region, in order to 
carry the tube with the body, is thus explained. 

The rate of burrowing is not, of course, rapid when a con¬ 
siderable thickness of sand has to be penetrated, ten hours being 
required, under favourable circumstances, to bore through 
150 nun., though 20 mm. would be run through in a few minutes* 
As the tube is very similar in colour to the sand in which the 
animal dwells, observation upon its displacements was at first im¬ 
possible ; but, by the admixture of a sufficiently large proportion 
of white (Calais) sand, I ultimately ascertained the burrowing 
act to consist of a combination of an uadulatory with a screwing 
motion. When engaged in this operation, the animal occupies 
the anterior end of the tube, the conical tip of which is filled by 
the densely-packed tentacles; while the first row of shelly frag¬ 
ments, spread out, possibly forms a cutting edge. Ey twisting 
the anterior portion of the body and tube round in the sand, the 
animal practically converts them into a short hollow screw, 
about 10 to 15 mm. in diameter, which, working somewhat spas¬ 
modically at intervals of a minute or two, to afford time for rest 
and stretching the tube, gradually makes its way to the surface. 
On reaching this, the action of the worm confirms the observa¬ 
tion in a very curious manner, as, in order to get the desired 
length of tube exposed, it bends hard over, and pressing on 
the surface of the sand, describes another revolution with its 
anterior end, which results in a further stretching of the tube, 
accompanied by the formation of a saucer-like hollow in the 
sand. It will be noticed, that I speak of stretching the tube; and 
in explanation I may state that, as a rule, the animal does not 
carry the whole tube bodily with it to the surface, but attains 
its end by causing it to stretch the required distance. In some 
of my experiments, a tube apparently only 65 mm. long stretched 
to a length of 200 nun., but when again uncovered contracted to its 
original dimensions. Occasionally, however, the animal, for the 
purpose of changing its habitat, quits the sand, and in this case 
it brings the whole tube with it. This is an act which probably 
sometimes costs the animal its life, for McIntosh states (10. p. 103} 
that Owenia filiformis, with its gravelly tube, is a favourite food 
of haddocks, cod, and flounders. In order to re-bury itself, the 
worm reverses its position, and, protruding the branchial ten¬ 
tacles through the opening at the posterior end of the tube, 
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proceeds to force them into the sand. In this operation it is 
assisted by the u Lippen-organ,” the ventral end of which, acting 
very much like the foot of a mollusk, strikes over the edge of 
the membranous tube, and so, with its underside, digs a burrow 
in the sand, enabling the animal gradually to screw itself down¬ 
wards. The tc thoracic ” setse also appear to take part in this 
work. This operation is much slower and more laborious than 
the upward burrowing, and the animal not unfrequently cuts off, 
and leaves on the surface, a portion of the tube. The tube 
is thus re-embedded in its natural position; and it is very un¬ 
usual indeed to find a tube in which a change in the direction 
of building has taken place, though I am bound to admit this 
occasionally occurs. 

With reference to the method of reproduction, Claparede (0), 
von Drasche (12. p. 20), and Gilson (30. p. 99) have respec¬ 
tively described the formation of the sexual elements as taking 
place on the walls of the ventral blood-vessel, in the tissues 
which clothe the longitudinal muscles, mesenteries, and blood¬ 
vessels, and on the inner face of the musculo-glandular tissue, 
of which the last-named author considers the body-wall of 
Owenia to be composed. All agree that the elements are shed 
into the body-cavity, that they float about in the ccelomic fluid, 
and are frequently found, apparently straying, in the u thoracic"’ 
and buccal segments. The means of their escape from the 
body-cavity is unknown, though Gilson (27. p. 870) confldeutly 
suggests that the u epithelial canal ” in the second £C abdominal 
segment is the natural outlet. Starting from this standpoint, 
I have directed my attention, firstly, to observing the movements 
of the ova when they appear in the cephalic segment; and, 
secondly, to ascertain in the living animal the mode of emission 
of the sexual elements, and the early life-history. 

By the first line of research I failed to secure the information 
I desired, namely, as to the fate of the ova in the cephalic seg¬ 
ment, though it resulted in the discovery of the interesting, and 
probably unique structure for a Polychaste, the opening of the 
cephalic lobe (c.y?., PL 24. fig. 8). Although this structure is 
exceptional in the Polychmta, a similar prostomiai pore is met 
with in some Oligochaeta (Bnchytrseidse), a fact to which Mr. E. 
S. Goodrich has kindly called my attention. Upon this point 
Beddard makes the useful contribution that u the dorsal pores 
are missing without exception in those Oligoehmta which live in 



252 


MR. A. I. WATS OK OK THE STRUCTURE 


water; but these latter worms have a pore upon the head, which 
appears to be wanting in the earthworms.” He adds that 
“ Dr. Michaelsen has thought that the head-pore serves to relieve 
the brain-pressure—to act in fact as a kind of safety-valve for 
the liberation of* superfluous fluid ” (26. p. 340). From what 
we know of the habits of the Ammocharidae, it is clear that if 
ever such provision be needed, it would he in their case. But to 
continue my notes:—For several days a large Italian specimen 
in. the desired condition was under observation, and it was 
noticed that the number of ova in the segment varied, increasing 
and diminishing, and extending even into the bases of the 
branchiae, and ultimately almost entirely disappeared, without 
any apparent cause. Occasionally a considerable number were 
congregated near the centre of the groove in the cephalic lobe, 
and it was expected that a discharge would take place at that 
point, but nothing of the kind occurred. The observations and 
sections, therefore, simply show that, at the point indicated, there 
is an opening into the coelom, guarded by a network of muscular 
fibres (some of which may be free, protrusible processes), and 
the ova may be either aerated at that point, or make their 
escape there under compression or when disintegrated. As to 
which is the more likely, I will not venture to say, though the 
ova which reach this spot are, apparently, so few that it cannot 
be supposed that all in turn pass into this segment and return 
to the “ abdominal ” segment, though this is possible. The 
emission of ova from the “ epithelial canal ” was watched for in 
vain; in fact, only once did a worm emerge sufficiently for 
its tube to expose the opening of these ducts, though, when re¬ 
burying the tubes, it sometimes happened that a sufficient 
length lay naked in the sand. 

Fortunately, the solution came at last. On the evening of 
May 23rd, 1898, a large living specimen from Naples, which had 
settled in a small aquarium, protruded from the anterior end of 
its tube about 20 mm. of the posterior portion of its body, and 
for the space of about ten minutes discharged spermatozoa in 
two white, smoke-like streams, which issued from tubular open¬ 
ings on the ventral wall (right and left) of the anal extremity# 
During the discharge the animal waved its tail-end vigorously 
from side to side, thus assisting dispersion. The cloud of 
spermatozoa at first settled down, as a white layer, on the 
surface of the sand, but in the course of about half an hour 
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nearly all liad disappeared- The spermatozoa (PL 25. fig. 19) 
were found to be of the form figured by von Drasche (12. pi. ii. 
fig. 14). Three other specimens in the same aquarium, with 
branchiae fully displayed, were apparently quite unaffected by 
what was taking place ; and this observation was one evening in 
the following July supplemented and confirmed by a colony of 
English specimens which had, a few months before, settled in 
another aquarium. About 7.30 p.m. several males discharged 
spermatozoa, the swarms of which were still close to their 
respective tubes, and readily recognized by the cloudy masses 
speedily diminishing. Shortly afterwards, several followed 
exactly the same course, and about the same time three females 
discharged ova. The latter procedure differs somewhat from 
the former, in that little more than the anal extremity is 
exposed from the anterior end of the tube. “A quantity of faecal 
matter was first expelled, and then the ova were, as before, 
discharged through the two pores at the anal extremity, hut 
much more slowly than the spermatozoa and enveloped in 
albumen, so that while issuing the discharge had a thread-like 
appearance. When deposited, there was formed a small jelly- 
like mass near the tube; and the contrast between the energetic 
movements of the male and the quiet discharge of the female was 
very marked. In one case a male, whilst discharging sperma¬ 
tozoa, actually stirred-up with his tail a mass of ova which had 
been deposited by a neighbour. With very few exceptions, all 
the worms discharged their genital products within an hour or 
two, and as to the cause of this simultaneous action it may be 
that the swarm of spermatozoa from the first animal which 
discharges acts as a stimulus. Hornell has observed (22. p. 18) 
similar synchronous emission in the case of BrancMomma 
vesiculosa . 

A few days after spawning, nearly all the worms cut off about 
10 mm. of the anterior end of their respective tubes. The anal 
pores PI. 25. fig. 20) are very striking and interesting 

structures, their lumina being lined with very large, regular, 
radiating, cylindrical, transparent cells PL 24. figs. 10 & 11), 
which refuse stain when treated with hsematoxylin and eosin. 
Possibly their function may be glandular and connected with 
the supply of albuminous matter, since they appear to be most 
fully developed in, if not entirely confined to, the females. 1 
have been unable definitely to determine at what stage in the 
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animal’s development these cells first appear- I have failed to 
detect them in the youngest specimens (only 10 mm. long), 
which were obtained by the kindness of Dr. Ilerdman from 
Maples; but I found them fairly well developed in other 
specimens (only 16 mm. long) which, though probably only a 
few weeks older, were full of ova. In order to reach these 
pores, the genital products pass through the sphincter septal 
valves (s.v., Pl. 23. fig. 5), which can easily be traced in the 
sections right up to the luinina of the pores. On one occasion, 
whilst examining a preserved Ammo chares from Naples (which 
in 90 per cent, alcohol had not become hardened), I accidentally 
caused these pores to open and work by osmotic action, the 
specimen having been transferred to spirit of a different strength. 

The ova, deposited, on the 17th July 1898, were examined 
every 24 hours and sketched from life from the 19th to the 21st 
inclusive (PI. 25. figs. 14-18). On the second day, the eggs 
were in the morula stage, and a few specimens, which had been 
transferred from the aquarium to a small glass dish, had, on the 
20th July, attained the two different forms represented by 
figs. 15 & 16, PL 25. 

In view of the subsequent development, it is interesting to 
note that, whilst watching the specimen fig. 16,1 observed, now 
and then, a thread or two, with a cell at the extremity of each, 
shot forth from the point (m') 5 the threads being immediately 
retracted. Fig. 15 is also deserving of special attention, since it 
corresponds, most closely and suggestively, with a stage in the 
development of the Hydrozoa, as shown in Fewkes’ figure of 
Agalma (11. pl. iii. fig, 12) of somewhat similar age. It was 
found that development had been retarded by removal, as speci¬ 
mens taken the same evening from the aquarium had reached 
the stage with characteristic setae, fig, 17, which will bo recog¬ 
nized as Mitraria, On the following evening, the specimens 
in the'glass dish were found dead, and those in the aquarium, 
although vigorous, had apparently made little or no further 
progress in development. The larva attached itself by its setae 
to the bottom, and, using them as a pivot, rotated in a top-like 
fashion in the watch-glass, whilst four others, affixing themselves 
by the same means to a speck of floating organic matter, in the 
form of a cross, caused it to revolve like a miniature wheel. 
This rotation was doubtless due to cilia at the apex of the bell, 
as the motion of those at the margin was scarcely perceptible. 
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When making my sketches, I had neither seen MetschnikofFs 
nor any other figures of Mitraria , and I had constantly to 
wait until the animal returned to its original position : to this 
fact is due the omission in fig. 18 of the two crescent-shaped 
thickenings of the epidermis figured by Metschnikoff (7. pi. xviii. 
fig. 8), as although they were seen distinctly when drawing other 
parts, no subsequent view enabled me to give their exact form 
and position. 

Upon comparing the figures (17 & IS) with those of Metsehni- 
koff (7. pi. xviii. figs. 5 <& 8), the chief difference relates to the 
outline of the ciliated margin of the hydrophyllinm ; that of my 
specimen was perfectly plain, and, when seen from below, some¬ 
what oval in outline, whilst MetschnikofFs figures show the 
margin to be deeply lobed. That MetschnikofFs Mitraria is the 
larval form of a species of Ammochares there can, I think, be 
little doubt. Its agreement with that of the English form, 
Oioenia , is exceedingly close. 

The lingual organ of the young worm, figured by Metsch- 
nikoff (7. pi. xviii. fig. 12), agrees closely, both in form and 
position, with that of Ammochares , whilst the position of the 
a schleimabsondernde Organe ” corresponds with that of part of 
a 44 thread-gland.” The form of the uncinus (7. pi. xviii. fig. 12 a) 
is unmistakably that of the family, though MetschnikofFs figure 
of the worm (7. pi. xviii. fig. 12) shows only a single row of 
uncini to each of the 44 abdominal ” segments. The anterior 
smoothly truncated end of the worm, shown in his figure, 
corresponds with what might he expected from Cunningham and 
Eamage’s observation (15. p. 656) that, 64 in small specimens the 
mouth is surrounded by a funnel-shaped lip, quite entire, except 
for a ventral notch,” and that 44 it is only in the larger speci¬ 
mens that the branched processes are seen.” MetschnikofFs 
statements (7. p. 241) that while each of the first three segments 
of his young worm bore on either side a bundle of fine tapering 
setse only, all the other segments were equipped with both setae 
and transverse rows of uncini; that the first eleven, segments 
were extraordinarily long, and distinguishable only by the 
arrangement of the bristles, since the usual segmental cross- 
furrows were absent; and that the last body-segment ended with 
two roundish little lobes, between which was the anal opening 
(points all in striking agreement with the structure of the 
Ammocharidse), convey, in combination with his figure, what 
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apparently is an accurate description of a young Ammoclumm. 
It will doubtless be admitted that these facts completely refute 
the suggestion of Hacker (31. p. 15), based mainly upon the 
form of the bristles, that Milraria should be regarded as related 
to the llermellidm . 

Further study of the early stages of development will certain!}' 
yield an ample re ward. The imperfections of the present account 
are largely due to the fact that I was striving to rear the larval 
forms, and consequently hesitated to kill any of the specimens. 
My observations were made in the summer of 1898, and, un¬ 
fortunately, the efforts which I made in the two following years 
proved abortive. 

The Ammoeharidse have a very extended range, viz., the Arctic 
Ocean (Spitsbergen), North Sea, Mediterranean, Adriatic, Davis 
Straits, the Antilles, Brazilian seas, Japanese seas, and the 
Philippines. 

Be Saint-Joseph (29. p. 404) has called attention to their 
connection with the Maldanidae on the one hand, and the Ser- 
pulidae on the other; whilst Gilson has emphasized many of the 
interesting points in their structure, and argues (30. p. 90) that 
the absence of muscular rings from the greater part of the body 
and the existence of the two longitudinal mesenteries are charac¬ 
teristics of inferiority, and recall the Archiannelids, a contention 
which, adopting Meyer’s view of “ Annelid Descent ” (18 Ik 
p. 1147), appears to he supported by the discovery of the anal 
outlets for the genital products, and also by the exceptional, 
larval forms. 
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EXPLANATION OF THE PLATES. 

Reference Letters. 

a. } anterior extremity, a.p., anal pores, A, brain, b.t, branchial tentacles. 
b.w., body-walls, c., collar, oh., bristle-bearing process, c.L, cephalic 
lobe or crescent c.m circular muscles, c.p., cephalic pore, cd., conical 
tip of tube, d.c., intestine, e., eye-spot, ce., oesophagus, e.c., epithelial 
canal.- f.s., fragment of stone or shell. /■&., flap-valve, h.b., epidermal 
band. h.c.. high cells of Lippen-organ. 1 ., under-lip. l.c., shorter cells 
of Lippen-organ. LI., lateral lobe, l.m.., longitudinal muscles. l.o., Lippen- 
organ. l.r. f upper-lip. m., mouth. m.t. 9 membranous tube, p., posterior 
extremity, s., setae. s.c. 9 stony covering of tube, sp., septum, s.v., 
sphincter valve. t. 9 torus. t.g., thread-gland. t.p„ thoracic pouch. 
t.v.f ‘‘thoracic” septal valve, u., uncini. v.a., thin ventral “thoracic” 
area. 


Plate 23. 

Fig. 1. Diagrammatic section of Ammochares, illustrating method of forming 
the imbricated tube. 

2. A mmochares filiformis. Cephalic segment viewed from above, showing 

the internal lobes (c.l. & Id.) as they would appear during life. 
This is a restoration of fig. 3. 

3. Ammochares filiformis. Cephalic segment viewed from above (von 

Drasche), showing the “Lippen-organ” (l.o.) and mouth (m), which 
are frequently visible after death owing to contraction of the three 
lobes. 

4. Uncini of Ammochares - 

a f . Ammochares assimilis, Sars (4. PL xii.). 
b'. „ ottonis , Grube (5. PL xv.) 

c r . „ fusiformis, D. Chiaje (29. PL xxii). 

d'. Uncinus of Mitraria , Metschnikoff (7. Pl. xviii.). 

5. Diagrammatic vertical section of a posterior segment of Ammochares, 

showing the action of the septal valves (f.v, k s.v,). 

0. Dorsal view of second “ abdominal” segment of Ammochares , showing 
the zigzag epithelial canal (e.c.) in the lateral bows ; also (in dotted 
outline) the form and position of the thread-glands. 


Plate 24, 

Fig. 7. Vertical longitudinal section of anterior extremity through centre 
line of Owcnia filiformis (English), showing, ventrally the “ Lippen- 
organ” (l.o.) in situ when at rest; and dorsally the cephalic lobe, 
with indication of cephalic (prostomial) pore (c.p.). X 45. (From 
a thick section.) 
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Fig. 8. Vertical longitudinal section through centre of cephalic lobe, showing 
the brain, (b.) and cephalic (prostomial) j>ore (c.p.) with its trans¬ 
verse muscular fibres. Ammoehures filiform* (Naples). X 100. 

0. Transverse section of ventral end of tk Lippen-organ,” showing the tall, 
clear secreting-cells {h.c.) and the underlying folded structure (La .). 
Ammoc/iares JUiformis (Naples). X 100. 

10. Horizontal section through the anal lobes and pores (a.p.) of Amnio - 

chares JUiformis (Naples). A deep section, showing the internal 
radiate arrangement of cells lining the pores. X 100. 

11. Horizontal section, showing glandular .structure of cells and lamina of 

anal pores (a.p.). Ammoehares JUiformis (Naples), $>. x 100. 

12. Anterior or exposed end of tube, showing the clear elastic tip of inner 

sheath, and the imbricated arrangement of the external stony covering 
(s.c\). Owenia JUiformis (English). 

13. Posterior or buried membranous end of tube of Owenia JUiformis 

(English), showing its telescopic construction and consequent 
external stepped appearance; also the strengthening of the wider 
part by external disc-like additions ((/.'). x 22. 

Plate 25. 

Figs. 14, 15 & 16,—Stages in the development of the lawa of 
Owenia JUiformis. 

Fig. 14, The embryo 48 hours after discharge of ova. 

15. „ 72 

16. „ 72 

17. Larva of Owenia . Lateral view 96 hours after discharge of ova 

= Mitraria. 

18. The same, viewed from beneath. 

19. A ripe spermatozoon of Owenia. 

20. Ammoehares JUiformis (Naples). Ventral view, x 2, (From a 

preserved specimen.) 
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Tooth-Genesis in the Caviidje. By EL "W. Mabett Tims, 
B.A., M.D., E.L.S., F.Z.S., Lecturer on Biology and Com¬ 
parative Anatomy, Charing Cross Hospital Medical School; 
Lecturer on Zoology, Bedford College, London.'*' 

[Head 17th January, 1901.] 

(Plate 26 .) 

Though much has been already written concerning the dentition 
of the Rodentia, no paper has yet appeared, so far as I am aware, 
dealing with the tooth-genesis of that Order. Previous research 
has "been mainly, if not entirely, in the direction of attempts to 
discover the germs of teeth no longer functional in the adult, 
more particularly in the region of the diastema and premaxilla, 
and thereby to endeavour to homologize the existing incisors of 
the Rodents with those of other mammals. 

The morphological value of an enquiry into the tooth-genesis is 
due to the fact that several views have been advanced from time 
to time to account for the origin of the complex crown of the 
mammalian molars from the Haplodont type of tooth. 

In 1896, in a paper dealing with the tooth-genesis in the 
Ccmidce [22], I adopted the suggestion of Porsyth Major that 
there was the possibility that the Rodentia may have been derived 
from the Multituberculata, even though the teeth of the Bogs 
could not be so derived. I was led to do this mainly for two 
reasons :—(1) the similarity between the dentitions of the Muiti- 
tuberculata and the Rodentia ; and (2) the value of the Palaeonto¬ 
logical evidence collected by Dr. Eorsyth Major and published 
by him in numerous papers. It was therefore with the object of 
testing the validity of this suggestion from the embryologieal 
standpoint, that I commenced this research, the results of which 
are here set forth. 

The selection of Cavia as an animal upon which to work was 
chiefly due to the fact that my friend Mr. Martin E. Woodward 
had very kindly given me a series of foetal Guinea-pigs. Upon 
this material ready to hand, I commenced the investigation. I 
have also examined specimens of foetal rats, mice, and rabbits 
(with which 1 hope to deal more particularly in the future). These, 
though showing differences in detail, nevertheless appear to me 

* From the Morphological Laboratory, Cambridge, 

3LXNN. JOUBN. —ZOOLOGY, YOU. XXVIII. 19 
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to confirm the conclusions upon the broader issues with which I 
am here mainly concerned. If my identification of the individual 
teeth in Gain a be correct, it then follows that the identification 
usually accepted of the teeth of the Rodents in general may in 
many instances be incorrect. This being sc, I have deemed it 
advisable to limit myself, in the present instance, to the teeth of 
the Gaviidw , and not to deal with the Order as a whole as was 
originally my intention. 

The method I have followed has been that of cutting and 
examining serial transverse sections of the jaws, after staining in 
bulk. In some cases the stain used has been borax-carmine; in 
others Tomes’s ferric-perchloride and tannic-acid method was 
adopted. The jaws were decalcified in a 2 per cent, solution of 
each of the following, viz.:—hydrochloric acid, nitric acid, and 
ferric perch.lori.de. The object in using a combination of the two 
acids being to neutralize the shrinkage of the tissues caused by 
the former by the swelling caused by the latter. After decalci¬ 
fication, the iron in the tissues was reduced by a 3 per cent, 
solution of tannic acid. Wax models of the younger stages of 
the teeth have been made, while in the older the teeth were 
examined in situ by clarifying the jaws in oil of cloves. 

I shall commence with a detailed description of each stage, 
comparing my results in each case with those of other writers, 
and will leave a general consideration of the problems involved 
to be dealt with in the latter part of the paper. 

■Cavia cobaya. 

Stage I. Circumferential head-length. 1*5 cm. 

„ body-length ... 4 cm. 

Fig. 1. 



Reconstructed diagram, showing the number and position of teeth present in 
Stage 1. pi t) permanent incisor; dm., deciduous molar; m l , first molar. 

In this, the youngest stage examined, rudiments of three teeth 
were to be found in the upper jaw, none, however, showing any 
traces of calcification. The three teeth present are the incisor, 
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the deciduous molar, and the molar immediately behind it, the 
two latter being usually interpreted as dpm. 1 and m. 1, but which, 
as will be seen subsequently, 1 believe must be regarded in a 
somewhat different manner. The enamel-germ of the upper 
incisor has assumed the characteristic bell-shape. There is a 
decided labial downgrowth of the dental lamina (PL 26. fig. 5), 
which is, I believe, to be regarded as the vestigial remains of the 
deciduous incisor. That it cannot be looked upon as affording 
evidence of a pre-milk dentition is clear from an examination of 
the later stages, the hell-shaped germ of this stage growing 
continuously to form the permanent incisor of the adult. This 
labial downgrowth is also extremely well marked in the case of 
the lower incisors. I was not able to detect any trace of a tooth 
anteriorly or posteriorly to this in the incisor region in the upper 
jaw. Throughout the several succeeding sections the dental 
lamina can he traced definitely running through the diastema, 
hut without any indications of enamel-germs. It then dips 
deeply into the substance of the jaws both upper and lower, and 
gives rise to a well-marked enamel-germ. This germ has slight 
traces of both labial and lingual downgrowths in the upper jaw; 
while in the lower jaw the latter only is present, hut more dis¬ 
tinct than is the case with the corresponding process in the 
upper jaw. Prom a consideration of the reconstructed diagrams 
of this and the subsequent stages, I think it will be evident that 
this is the germ of the deciduous tooth. Prom the wax model 
it is seen to consist of a cone surrounded by a cingulum. 
The latter structure projects to form a very definite upwardly- 
directed and somewhat pointed process arising from the inner 
side of the main cone. There is a corresponding, though less 
pronounced projection on the outer side. Some little distance 
behind this tooth the dental lamina again becomes distinctly 
enlarged at its deeper extremity, forming a flask-shaped mass, as 
jet not invaginated by any appearance of the dental papilla. No 
further trace of any germ is visible at this stage. 

With regard to the labial downgrowth of the dental lamina in 
connection with the functional incisor, which I have represented 
(PL 26. fig. 5), it is interesting to compare it with thee ondition 
found in other Kndents. Huxley was the first [12] to note the 
existence of minute milk predecessors to the large functional 
incisors in the rabbit. This discovery has been verified by 
Pouchet & Ohabry [14], Preund [ 10 ], and Woodward [27]. 

19* 
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Writing in 4 Nature ’ [11], referring to these vestigial teeth.,. 
Huxley pointed out that 44 it would be interesting to examine 
foetal guinea,-pigs in relation to this point; at present they are 
known to possess only the hindermost deciduous molars, so far 
agreeing with the marsupials.” Freund [16] has also discovered 
the existence of vestigial milk-incisors in the squirrel in both jaws. 
Though he inclines to the belief that these vestiges are to be 
interpreted in this manner, yet he implies the existence of some 
doubt. From Ms description of the connection between the neck 
of the permanent teeth and that of the vestigial teeth, and 
from the fact that the rudimentary enamel-germ and the large 
incisor are included in the same thickened connective-tissue 
capsule, I think there can be little doubt hut that they are 
vestigial milk-incisors, and that Freund, as Woodward says, is 
® 4 over-cautious and inclined to underestimate the facts which 
suggest that condition.” Again, Mr. M. F. Woodward (l. c.) has 
described in the mouse a a pair of very minute calcified tooth- 
rudiments in connection with the two large upper incisors, one 
each side of the jaw.” These rudiments he considers to represent 
“ the last stage in the reduction of a vanishing tooth, the earlier 
stages of which are to be seen in the rabbit and squirrel.” The 
guinea-pig will thus be seen to add a still further stage in the 
degeneration of this tooth, forming a very complete and inter¬ 
esting series. 

Two observers, Freund [10] and Adloff [1], have also examined 
specimens of Oavia at this stage; their measurements differ 
considerably from my own, and possibly the discrepancy may 
be due to the method of measuring: as I estimated the length 
from the tip of the snout to the root of the tail circumfer¬ 
entially, this would obviously give a greater length than if 
measured in a straight line. Freund has also examined two 
younger stages, the earlier one having a cephalic length of 
4*5 mm., the measurement of the other not being, given. This 
writer gives but few details as to the condition found in these 
three young stages, merely stating that he found no trace of a 
germ for the second incisor, and nothing in the diastema beyond 
a few thickened cones of epithelium, which lie could not satisfy 
himself were to be regarded as tooth-rudiments. Adloff, on. the 
other hand, gives more details of the examination of his speci¬ 
mens at this stage, and accompanies his description by three 
figures. His description of the tooth which he identifies as Pd*3 
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corresponds with the first cheek-tooth of my specimen, except 
that he mentions and figures a lingual downgrowth only, whereas 
in mine both lingual and labial downgrowths were present in the 
upper jaw, but only the former in the lower. This point is, I 
think, worthy of mention, for the reason that I have already [22] 
expressed my adherence to the current belief that the upper jaw 
retains the more primitive condition. In neither of these cases 
is the labial downgrowth present in the lower jaw, while in the 
upper it is present in the one case and not in the other. The 
conclusion appears to me to he that this labial downgrowth has 
already ceased to exist in the lower jaw, while in the upper jaw 
it is in the process of disappearance. The lingual downgrowth 
is present in both upper and lower jaws in AdlofFs specimen as 
well as in my own. In this I think one may find further con¬ 
firmation of the view that the dentitions present in the Mammalia 
tend to disappear from without inwards. 

Adloff makes no mention of any indication of the incisors, 
which are well marked in my specimen. He also says that m.l 
and m .2 were not yet to be found; whereas m. 1 was present 
in mine as a flask-shaped non-invaginated mass, m. 2 not being 
indicated. Possibly mine may have been a slightly older speci¬ 
men, which would not invalidate, but rather strengthen, the 
deductions I have drawn. 

Stage 2. Circumferential head-length. 2*7 cm. 

„ body-length. 7*5 cm. 

Fig. 2. 



Reconstructed diagram of Stage 2. pi., permanent incisor; ppm., permanent 
premolar; dm., deciduous molar; m 1 , first molar; m 2 , second molar; 
m z , third molar; b.e., “ concentric epithelial bodies.” 

The incisors are now teeth of considerable size and curve back¬ 
wards deeply in the substance of the jaw. They are well-calcified, 
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but the enamel appears to be deficient on the posterior surfaces. 
No trace of any downgrowth, lingual or labial, is visible. Some 
distance from the anterior end of the jaw, in a position posterior 
to where the permanent incisor cuts the gum, the dental lamina 
grows deeply into the substance of the jaw; it persists through 
some sections and then ceases, it is bilaterally symmetrical. 
Possibly this may mark the position of L 2, which has dis¬ 
appeared. 

Throughout the diastema no trace of any tooth-germs is visible. 
The most anterior cheek-tooth is the so-called ppm. 1, it is in 
a somewhat rudimentary condition and as yet quite uncalcified. 
It consists of a single cone with a blunted summit. The internal 
cingulum is present, and also indications of an external. I 
would here specially note the presence of a spherical body, 
composed of concentrically arranged cells, lying in the line 
of the connecting neck of dental lamina (F3. 26. fig. 9). I 
have already figured [22] a precisely similar structure in con¬ 
nection with pm A of the dog, the only difference being a slight 
one of position. In the latter ease, it lies at the free extremity 
of a labial downgrowth of the dental lamina; whereas in the 
present instance, it is directly in the line of the dental lamina 
running between the oral epithelium and the tooth. In the 
guinea-pig this structure is present on both sides of the upper 
jaav, and persists for some time. A similar structure is also to 
be found in connection with the so-called m. 2. I have already 
referred (loc. cit .) to the fact that Mr. M. F. Woodward has found 
a similar structure in Gymnwm in the same position, viz., in 
connection with the posterior premolar. 

In discussing the question,! there stated that I was not able to 
give an explanation of the condition, 66 but from the fact of its 
connection with the dental lamina and its presence in' precisely 
the same situation in these forms 55 (L e. Cants and Gpnmmt) 
u I do not think it is a chance structure, and it is possible that it 
may represent the remains of a predecessor to this tooth/ 
Prom a further consideration of this point in Oama r I am still 
more inclined to this opinion. Mr. Woodward has figured a 
calcified vestigial incisor in the mouse [25] which, as he describes, 
appears in section “as a narrow loop forming about f of a 
circle, a few of tbe mesoblast-cells having flattened themselves 
against the outer surface of the dentine/ 5 ■ Prom a comparison 
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of the two conditions, it is easy to imagine that a still further- 
stage of degeneration would give the appearance seen in the dog, 
guinea-pig, and Gymnura . 

Just as the rudimentary germ of the premolar is on the eve of 
disappearing, the tooth immediately behind it, the so-called clpm., 
is commencing to appear, hut placed much more deeply and 
lying altogether underneath the preceding tooth. Tracing it 
backwards, it is seen to be well-calcified, but has not yet reached 
the surface of the gum. jSTo labial or lingual downgrowths are 
to he seen, though traces of both have been noted in Stage 1. 
There is an interval of 70 sections between the neck of this 
tooth and that of the preceding: consequently I think there can 
be no possible morphological connection between the two. If 
such be the case, then these two teeth can no longer be regarded 
as the morphological predecessor and successor, the one of the 
other. I believe the correct interpretation to be that the more 
anterior tooth is a premolar, probably pm. 4, belonging to the 
successions! series, and the so-called dpm. is the first true molar. 
The reasons which lead to this conclusion will be discussed below. 
I shall therefore in what follows speak of the five teeth in the 
upper jaw of the guinea-pig as pm. 4, ms. 1, 2, 3, 4. 

The deciduous tooth at this stage (PL 26. fig. 1) possesses 
two antero-posterior rows of cusps, and has the appearance of two 
similar portions one behind the other, the anterior being the 
larger. This remark applies to all the cheek-teeth both at this 
and later stages ; and for this reason I think there is a possibility 
of the correctness of the Concrescence theory. The external row 
has three distinct cusps, of which the centre one is the more pro¬ 
nounced and the posterior slightly smaller than the anterior. 
The internal row also consists of three cusps, the anterior being 
the largest. The middle cusps of the two rows are separated 
one from the other by a wide depression; while the first and third 
cusps of both rows are connected respectively by ridges which 
bound the depression anteriorly and posteriorly. Behind the 
posterior ridge is a second smaller depression separating the 
outer from the inner posterior portions of the tooth which do not 
possess any definite cusps. The anterior and central cusps form 
the anterior larger portion of the tooth ; the third cusps with the 
posterior portion of the tooth together forming a miniature of the 
anterior part. The first and third cusps of the external row are 
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slightly undermined at their bases, representing the involution 
of enamel which is carried to such extremes in the teeth, of some 
other Bodents. 

The second molar, or second cheek-tooth, of the adult dentition, 
resembles the anterior part of the tooth just described. There 
are two external cones, the posterior being of considerable size, 
the anterior inconspicuous, and the same may be said of the two 
internal cusps. The antero-internal and antero-external cusps 
are partially fused with each other transversely, whereas the two 
posterior cusps are separated by a deep hut narrow cleft (PL 26. 
fig. 8). The posterior part of the tooth is made up of a mass of 
considerable size with a rudiment of a cusp, both, internally 
and externally, the latter being slightly the larger. At the base 
of the tooth, on both its outer and inner aspects, is a well- 
marked rounded prominence which I think must be regarded 
as the cingulum. 

The third molar is not calcified. It presents a broad, trans¬ 
versely elongated surface with an external and an internal cusp, 
the former being the larger. There is a well-marked lingual 
down growth of the dental lamina. In connection with this tooth 
there is one of the concentric epithelial bodies to which I have 
already referred. 

If these bodies really do represent the last stage in the dis¬ 
appearance of a tooth, w r e have here in connection with an 
undoubted molar tooth evidence of three dentitions, from the 
central one of which the permanent tooth developes. Adopting 
the line of argument I have previously used when referring to 
the Marsupial dentition [21], it would seem to show that the 
molar teeth do belong to the successional series—a view which, 
though held by many, is not universally accepted. The fourth 
molar is present in a very rudimentary condition. 

The second, and last stage of Oavia cobay a examined by Adloff 
had a head-length of 3 cm. This measurement corresponds 
exactly with my Stage 3; but from the description given, it is 
evident that Adloff s was a much younger specimen, the difference 
being no doubt due to a difference in the method of measuring. 
Trom a comparison of the results, I am inclined to think that 
his specimen must have been slightly younger than my Stage 2. 
Tie finds that the first “ Anlage ” in the hinder portion of 
the jaw is that of the premolar of the first dentition, that is of the 
deciduous tooth. This is in agreement with what I have found 
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namely, that this tooth commences to develope earlier than the 
tooth in front of it, which T believe to replace it. 

In connection with m. 2 he describes and figures both lingual 
and labial downgrowths of the dental lamina; the latter he 
interprets as a pre-milk vestige. This interpretation I shall 
discuss subsequently. The posterior molar (m. 3) he states is 
not at this stage developed. 

Stage 3. Circumferential head-length. 3 cm. 

„ body-length.. 9*3 cm. 


Fig, 3. 



Reconstructed diagram of Stage 3. Lettering as before. 

The incisors are now large teeth which have just cut the gum, 
JSTo trace of any vestigial tooth is to be seen, here or in the 
diastema. 

The first cheek-tooth is well-developed though not calcified. 
The 44 concentric epithelial body ” is clear and distinct. It 
appears to occupy a similar position relative to the edge of the 
jaw as in the previous stage; but the tooth with which it is 
connected is now more deeply placed. Its connection with the 
surface being severed, the relative position of the u concentric 
epithelial body ,5 to the neck of the enamel-germ can no longer 
be definitely ascertained. The tooth itself is transversely elon¬ 
gated, its axis in this direction being double that of the antero¬ 
posterior axis. Excluding the internal and external cingula, 
representatives of two antero-posterior rows of tubercles are 
present about the centre of this tooth, as is seen in PL 26. fig. 2. 
Of these, the outer is more pronounced, and becomes the antero- 
external cone of the adult tooth. The second cusp from the 
outer side is the second largest; it attains its maximum at a 
point in a plane slightly posterior to that of the principal cone, 
where the latter is gradually shelving upwards. In the posterior 
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part of the tooth these two cones are indistinguishable the one 
from the other, having fused to form a solid mass. The second 
cheek-tooth (PL 26. fig. 4), which is the deciduous tooth, is well 
calcified, and on the verge of cutting the gum. It consists of a 
large antero-external cone, the apex of which has an elongated 
cutting-edge, still showing indications of two tubercles. On 
comparison with the model of this tooth at the previous stage, 
this cone appears to he formed by a fusion of the anterior and 
central external cusps. The well-marked median internal cone 
of the earlier stage has now entirely disappeared. The postero¬ 
external and postero-internal cusps are relatively much smaller. 
Owing to the greater size of the tooth, the excavation of the 
posterior part of the tooth in a forward direction appears to be 
more pronounced. On the other hand, the undermining of the 
base of the antero-external cusp from within outwards, previously 
mentioned, is now scarcely perceptible. No marked trace of the 
external cingulum is present either in this or the preceding 
stage. 

Microscopically, the epithelial neck of the tooth-germ is no 
longer visible; and I have not been able to detect any lingual 
downgrowth such as would suggest that this tooth had any 
morphological successor. 

The condition of the third cheek-tooth has become complicated 
by the presence of infoldings of the enamel. Here again, there 
is a large external cone which has to the outer side of its base 
two minute cusps, which I consider as belonging to the external 
cingulum. The well-marked inner cone, described in the pre¬ 
ceding stage, appears to have fused by its apex with that of the 
external cone, the two being separated at their bases, giving in 
section the appearance of an elongated foramen. It might be 
thought that this foramen was due to the tunnelling forwards 
of the substance of the tooth from its posterior end, such as was 
found in the second cheek-tooth. Such, I believe, cannot be the 
cause, for two reasons: (1) in the previous stage no trace of any 
tunnelling is observable ■; and (2) the external and internal 
cones are separated by a deep fissure extending down to almost 
the root of the tooth. This foramen seems, therefore, to be due 
to a fusion of the apices of the two cones cutting off the deeper 
part of the fissure from the surface. This occurs towards the 
anterior part of the tooth. About the centre a communication 
takes place between this cavity and the internal surface of the 
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tooth, separating the internal cone from its base; and as this 
detached portion is fused by its apes with the external cone, the 
tooth in section has the appearance of an inverted V, the 
external limb of which is considerably longer than the internal. 
How this communication is brought about, whether by the 
rupturing inwards of the central cavity, or by the extension into 
the latter of a channel running outwards from the internal 
surface, I am not in a position to say. 

If the condition of this tooth be traced still further backwards, 
the communication is still seen to be present; and, in addition, 
the central cavity communicates with the surface, the apices 
of the external and internal cones being separated. This may 
have been brought about by the formation of a cleft from with¬ 
out inwards, or from within outwards ; or, what I think the more 
probable is, that the apices of the two cones have here remained 
separate, not having undergone fusion, as in every instance 
the posterior moiety of the tooth seems to be in a somewhat 
earlier stage of development than the anterior. 

In a section through this region, the apex of the internal cone 



Diagrammatic sections through Third Upper Cheek-tooth. A from Stage 2. 
B, 0, D, E, from Stage 3. 

lies as an isolated mass to the inner side of the external, the 
latter retaining its connection with the fused bases of the two 
cones, appearing almost identical in section with that through 
the centre of the deciduous tooth. This I regard as being a 
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fact of some importance, and to which I shall again have to 
refer. In quite the posterior part, the tooth forms a solid 
transverse mass with a blunted apex, slightly more prominent 
on the outer side. The accompanying illustrations will, perhaps, 
render this description more intelligible (fig. 4). 

I would here add that I have found a similar condition in 
m.l of the rat, the only exception being that in this animal 
there is the further complication of a channel of communication 
between the central cavity and the external surface of the tooth, 
which cuts off the apex of the external cone from its basal 
attachment. As the apex of this tooth in the guinea-pig now 
nearly reaches the surface of the gum, its epithelial connection 
is broken up, no labial or lingual downgrowths of the dental 
lamina nor any appearance of a “ concentric body ” being 
visible. 

The fourth cheek-tooth is almost identical in pattern with 
that of the third as seen in Stage 2, and the description afore 
given would apply equally to the tooth under consideration,; 
the only addition which it is necessary to record, is the presence 
of a relatively large tubercle to the outer aide of the main cone 
in the posterior part of the tooth. It attains to such a size, that 
were the cusps not carefully followed throughout, it might easily 
be mistaken for the main external cone with a slightly more 
prominent internal cone. 

The fifth cheek-tooth is deeply situated, its enamel organ 
being in the bell-shaped stage. Between tins and the tooth in 
front is another of the ££ concentric bodies ” to which reference 
has been made. Its exact relationship to the tooth behind 
cannot be established, owing to the dental lamina being difficult 
to follow. It can, however, be seen to lie well to the labial side 
of the teeth and between them. 

Stage 4 (Fwtal) (fig. £>). Circumferential head-length.. 4 cm. 

„ body-length., 10 cm. 

The jaws were examined by clarifying in oil of cloves. The 
condition is interesting as the deciduous tooth is about to be 
shed, having entirely disappeared in the subsequent stage; it is 
therefore lost either just after birth, or, as is more generally 
stated, at quite the late period of intra-uterine life. All five teeth 
are well-calcified, the deciduous tooth lying between the crown 
of the anterior permanent tooth and the free margin of the 
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gum, somewhat to its lingual side. The anterior cheek-tooth of 
the adult consists of two plates, an external and an internal, 
separated one from the other by a deep oblique cleft, so deep 
that the plates are but slightly connected by their bases and 
are easily separable. The position of the tooth is partially rotated 
through an angle of about 45°, so that the external and more 
prominent cone lies antero-externally, the internal being postero¬ 
internal. When examined from the internal surface, the apex of 
the outer cone appears to be folded inwards so as to reach the 
apex of the internal cone, but without being fused with it. The 
folding gives rise to a transverse groove crossing the apex of 
the external cone. 

Fig. 5. 



A. 'View of teeth in Left Upper Jaw (Stage 4), seen from the inner side. 

B. Crown surface of Deciduous Tooth. 

C. „ „ Successional Tooth. 

D. „ „ Fourth Cheek-tooth. 


The inwardly-folded apex is supported by a vertical ridge upon 
the inner face of the external cone, so that this cone would on 
horizontal section have a triangular shape, the curved base 
being external, the apex internal with a slightly backward 
inclination, which is applied to, but not fused with, the outer 
face of the internal cone towards its posterior margin, as seen 
in fig. 5 0. It lies in a separate capsule of its own, quite 
distinct from that of the deciduous tooth, which is nearer the 
margin of the gum. The latter has not undergone any rotation, 
is very minute and its cusps complete, the enamel not having 
disappeared from their apices. 

The third and fourth cheek-teeth had already assumed the 
characters of adult teeth, the former being the larger. 

With regard to these teeth, I would note the absence of 
tubercles from the crown-surface, the enamel, having .partially 
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disappeared even though the teeth had not cut the gum. This 
confirms the observation made by Saint-Loup [18], which led 
him to ask the question whether this is a case of the hereditary 
transmission of acquired characters, since it cannot be due to 
wear. 

The posterior tooth is much smaller; its characters 1 was not 
able definitely to ascertain owing to its position and the difficulty 
of dissecting it out from its osseous surroundings. 

The surface view of the deciduous tooth is seen in outline in 
fig. 5 B ; a comparison of this with the teeth shown in PL 20. 
figs. 7 & 8 is, 1 think, suggestive, the same general pattern 
being noticeable : more particularly is this the case on com¬ 
parison with the tooth of Stichomys of the Lower Eocene; the 
latter is, however, slightly more complicated. This fact may 
afford some additional argument in favour of the multituber- 
culate origin of the Eodent molars. 

Stage 5 (Post partum). Circumferential head-length 5 cm. 

„ body-length 12 cm. 


Eig. 6. 



A. Yiew of teeth in Left Upper Jaw (Stage 5), seen from outer side. 

B, Crown-surface of permanent premolar and three molar teeth. 

Examination of the clarified jaw shows the presence of four 
cheek-teeth only, all traces of the deciduous molar having dis¬ 
appeared. Of these teeth the second is the largest, and is the 
only one in addition to the incisor which has actually cut the 
gum. All have assumed the characteristics of the adult denti¬ 
tion. The enamel is absent from the crown-surfaces, all trace 
of definite cusps being wanting. A side view of the teeth n 
situ is shown in fig. 6 A, while the crushing surfaces are repre¬ 
sented in fig. 6 B. 
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Having now given an account of the conditions found in these 
various stages, the question arises as to what interpretation may 
he placed upon them. In the first place, it will be noted that 
the deciduous tooth is the first to arise, or at least is the more 
advanced in the first stage examined. In tracing its subsequent 
development, it does not appear to be connected with any germ 
which could he interpreted as either a predecessor or a successor : 
in other words, this tooth seems to be represented in one denti¬ 
tion only, and it might be either a milk-tooth the successor of 
•which had become suppressed, or vice versa ; and I know of no 
definite data upon which to form a decided opinion. The fact 
of its early appearance, and of its being shed in utero, might 
seem to favour the former alternative. I am inclined, however, 
to regard it as a permanent tooth accelerated for the following 
reasons :—(1) its development is but little in advance of the 
incisor or of the molar immediately behind it, both of which are 
known to belong to the second dentition; (2) in the dog the 
carnassial tooth of both dentitions is developed in advance of the 
other teeth, which supports the view that teeth in this position 
have a tendency to become accelerated; and (3) I believe that 
the dentitions in the Mammalia tend to disappear from without 
inwards. 

This being so, I would regard all five tooth-germs found in 
the guinea-pig as belonging to the permanent series, the first and 
fourth having, in my opinion, vestigial remains of milk predeces¬ 
sors in the 44 concentric bodies ” afore described (PL 26. fig. 7), 

Though the pattern of the so-called molars and premolars in 
the adult Cavia are practically identical, still in their earlier 
stages they are somewhat different, the anterior cheek-tooth 
being transversely broader and more multitubereulate than the 
posterior ones. The deciduous tooth appears to me to partake 
more of the nature of the latter ; and I am inclined to believe 
that it is to be regarded as the anterior molar, thus agreeing 
with the suggestion first made by Woodward in relation to other 
mammals. 

The tooth which replaces the deciduous is the anterior cheek¬ 
tooth, which is not therefore its true morphological successor, 
but merely drops backwards and occupies its position. 

In this connection it is interesting to note what Forsyth 
Major says [8] in referring to Prolagus sardus :— 44 The anterior 
of the three deciduous teeth is not situated directly above the 
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anterior premolar, but slightly backward, closely oppressed 
to the second deciduous, so that with its anterior moiety it 
covers only the posterior part‘of the premolar; besides it could 
not possibly cover the latter completely, being much smaller7’ 
And, as he points out, Fraas [9] states that the anterior pre¬ 
molar in. Brolagus lias no deciduous predecessor, but that it 
4 comes into place through the same lacuna A Clearly, then, 
this is not a unique condition in the Rodents, and I have referred 
[22] to what I believe to be a somewhat similar condition in 
Cams. Regarding the deciduous tooth as the first molar, its 
successor in position would be pm A. Connected with the latter 
is a u concentric body.” Though this tends to support my con¬ 
tention, too much, weight must not be attached to it, since a 
similar structure has been referred to in relation to the posterior 
teeth in Oavia. 

Another question opens up: If these te concentric epithelial 
bodies ” are really tooth-vestiges, since they are found in the 
posterior part of the jaw, either the posterior cheek-teeth must 
be regarded as premolars, or else these bodies are the vestiges of 
deciduous molars, and therefore the usually accepted distinction 
between molars and premolars breaks down. I am inclined to 
the latter opinion, having always held that the molars belong to 
the permanent series. If this be a correct interpretation, then 
in this particular the Rodents retain an extremely primitive 
condition ; and the statements made by Fraas with regard to the 
tooth-change in Brolagus may not be far wrong, and certainly 
do not merit the unfavourable comments which have been made 
upon them* 

It will have been seen that the cheek-teeth above described arise 
as a single Primitive cone to bo soon followed by the appearance 
of external, and internal cingula. As the tooth elongates, two 
antero-posterior rows of cusps arise; the primary cone becoming 
the median-external in position and the largest in size. The 
anterior and posterior cusps of each row respectively become 
united forming transverse ridges* the median cones remaining 
separated by a cleft. The anterior cusp and median cone of the 
outer row together' with the anterior transverse ridge' form a 
crescentic edge, and this gives rise to the anterior moiety of the 
adult tooth. The median-internal cone disappears. The postero¬ 
internal cusp, together with a subsequent backward extension of 
the end of the tooth, forms'.the: posterior part of the adult tooth, 
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while the narrow hand connecting the anterior and posterior 
portions represents the posterior transverse ridge. In the 
younger stages the teeth are decidedly more multi tubercular 
than in the adult. Compare fig. 2 (PI. 26) with the adult teeth 
of Cctvia as shown in fig. 7 B. 

In the posterior molars a further small postero-external 
extension of the tooth arises in the form of a rounded process * 
It is also present, though to a much less extent, in. the anterior 
cheek-teeth. It is very pronounced and plicated in the posterior 
molar of Dolichotis , and its size forms the principal difference 
between the molars of this fossil rodent and those of the existing 
Caviidce (PL 26. fig. 7). 

It may here be noted that the root of the tooth is frequently 
seen to be lateral in position, as shown in PL 26. fig. 10. This is 
not usually so marked in other animals, in which the obliquity 
of the adult teeth is not present to the same extent as in the 
Bodents. 

Within the limits of the Mammalia comparative odontologists 
have referred to the existence of four distinct dentitions—a 
Pre-milk, a Milk or Deciduous, a Permanent or Suecessional, and 
a Post-permanent. The existence of all four at one and the same 
time has not, so far as I am aware, been shown to be present 
in the same animal. The Pre-milk dentition is said by Leeke 
and others to be present in the Marsupials, but such an inter¬ 
pretation of the vestigial representatives, such as undoubtedly 
occur in Myrmecobiws , Phascologale , Dasyurus , and others, 
depends upon the functional teeth of the Marsupials representing 
the true milk dentition. I have previously [21] expressed ray 
belief that another and more probable explanation is forthcoming, 
and in this opinion I am supported by Wilson & Hill [24] 
and by Tomes [23]. I would regard therefore Lechers vestiges 
as remains of a deciduous dentition. The evidence as to the 
existence of traces of a Post-permanent dentition in many 
mammals is, I think, undoubted : they have been described in 
Man, Seal, Hedgehog, and Dog; and if my interpretation be 
correct, it is also to be found in KtikenthaTs lingual down- 
growths of the dental lamina as described by him in Didetyhys 
and in the Cetacea. 

In the Bodentia there are well-marked evidences of at least 
two dentitions—the milk and permanent, though the former 
seems tending to disappear. 

LIOT. JOTTED. — ZOOLOGY, VOL, XXVIII. 20 
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The only evidence of the existence of prelacteal vestiges that 
1 have as yet been able to meet with, is to be found in a paper by 
Adloff [1]. He describes and figures such vestiges in connection 
with 2d. 3 and 7572 in SjyermopMlm citillus (head-length 1*5 cm.), 
and Pd. 2 and Pd. 3 and £2, Pd. 2, and lull in Bpermopkilus lepto- 
daciylus (head-length 2*1 cm.) ; also in Bciurus Broohei in 
connection with Pd. 2 and Pd. 3, though he does not mention their 
existence in two other species which he examined, viz., Sciurus 
JPrevosti and 8. vulgaris. He further notes their presence in 
connection with Pd. 3 and 5T2 in Oavia cob ay a (1*5 cm.). 
Thus there seems, at first sight, abundant evidence in favour of 
the existence of the Pre-milk dentition in these animals; but 
before implicitly accepting these statements, it is necessary to 
examine them somewhat more critically. Firstly, AdlofFs inter¬ 
pretation in connection with the molars of Cavia depends entirely 
upon his belief that the molars belong to the Deciduous or 
Milk dentition. In this opinion he follows Hoffman, Beauregard, 
Owen, Leehe, and others ; on the other hand, Woodward, Lataste, 
and Magitot believe the molars to belong to the successional series, 
and in this opinion I concur. Consequently, according to the 
latter view the vestiges mentioned by Adloff in this position 
would he regarded as vestiges of the milk predecessors of the 
molar teeth ; and, indeed, I have already described the existence 
of such a vestige on the labial side of the molar teeth in a foetal 
pup of about the seventh week [22], as well as the presence of a 
“ concentric body 91 to the labial side of the molars in the guinea- 
pig ; in both of which cases I have interpreted them as vestiges 
of a milk dentition, the lingual downgrowth representing a Post¬ 
permanent dentition. 

With regard to the existence of prelacteal vestiges in the 
premolar region in the afore-mentioned forms, I may point out 
that I believe them to be the only examples recorded, Leche’s 
and Woodward’s discoveries being confined to the outer incisor 
region ; tbe very region in which I found well-marked evidences 
of three dentitions in the dog, but in that instance the three 
undoubtedly being the Milk, Permanent, and Post-permanent. 

With regard to the presence of Pre-milk vestiges in connection 
with Pd. 2 of Scmrus Broohei , there are certain points to b© 
borne in mind. 

As I understand Adloff, this tooth Pd. 2 is the anterior of the 
two premolars so generally present in the Sciurid He only 
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mentions having examined one stage of this species with a head- 
length of 1*5 cm., and he mentions that neither m- 2 or m- 3 were 
developed, Now in Gama we have seen that the anterior cheek¬ 
tooth present does not develope until after the appearance of 
the second and third. Similarly, in the dog I have shown (loc. 
cii .) that the small anterior premolars do not appear until some 
time after the larger posterior ones. According to Elower and 
Lydekker [5, p. 450] the first upper premolar is “ small and 
deciduous.” It therefore seems possible, if not probable, that 
the tooth which AdlofF identifies as Pd. 2 is in reality Pd. 3 , that 
is the posterior deciduous tooth. Now the deciduous tooth in 
the guinea-pig I have shown to be developed in series with the 
molars, and in them I have shown the presence of 44 concentric 
bodies ” which I regard as milk vestiges. In like manner, there¬ 
fore, the so-called Pre-milk representative in connection with this 
tooth might be so interpreted. Whether this be the correct 
explanation or not, I do not consider it possible to identify the 
teeth from the examination of the condition found in a single 
specimen. 

With regard to Pd. 3 in Gama , I think the interpretation 
given by Adloff is erroneous, since he appears to have missed the 
peculiarity of the tooth-change; the u pralakteale Anlage ” in 
this case being identical with the 44 concentric body.” 

As to the incisors in SpermopMlus I am unable to express 
a definite opinion, not having had an opportunity of examining 
a specimen; nevertheless I would point out that I am not in 
accord with Adloff in his identification of dentitions, and the 
interpretation previously given with regard to the incisors in 
Gavia probably applies equally in the case of Spermophilus . 

1 claim to have shown reason for believing that the existence 
of pre-milk vestiges in the Kodents is still “non proven” ; and I 
cannot refrain from quoting "Woodward, who, though a believer 
in their existence, and having carried out extensive researches 
on the dentition of the Rodents, says [27]:— 46 I do not think it 
is probable that we should find traces of such a vestigial structure 
persisting in a specialized group like the Rodentia ; the ancestry 
of which are to be sought according to Cope in the generalized 
Tillodontia, who in all probability possessed a typical milk- 
dentition which has become gradually suppressed as their 
descendants became more and more specialized,” 


20 * 



280 


DR. H. W. MARETT TIMS ON 


Of the various theories which have been propounded to account 
for the origin of the complex crown of the Mammalian molars 
from the Haplodont type, it will be necessary to refer to three 
only. They are the Tritubereular, the Multitubercular, both of 
which are well known, and the theory of Cingulum-Cusp 
development suggested by me in my work on the Canidse. 

Tritubereular Theory .—This view, so ably advocated by Cope 
and Osborn in America, and so widely accepted both in this 
country and on the continent, is too well known to need any 
re-statement. One of the important arguments advanced against 
this theory is that the Paraeone, and not the Protocone, is 
ontogenefinally the first to appear. This has been found to be 
the case in Marsupials [15], Carnivores [22], Ungulates [20],. 
some Inseetivores [28], and Primates [16 and 17]. To these 
may now be added Cavia, as representing the Eodents. The other 
cusps are secondarily added. 

The Multitubercular Theory , first put forward by Forsyth 
Major, suggests the primitive condition of the mammalian 
cheek-teeth to have been multitubereulate, and that during the 
course of evolution a diminution in the number of cusps has 
taken place. This theory does not appear to me to be applicable 
to such Orders as those just mentioned with their full compleuier.it 
of teeth, and in which embryology has shown that the teeth 
develope by the addition of cusps to a single primitive cone. 
It is evident that this theory presupposes the acceptance of the 
Concrescence theory as set forth by Dybowski, Qervais, Bose,, 
and more particularly by Kiikcntlial. Though I am unable to 
accept these combined views as a whole to account for the origin 
of the Bodent molars, nevertheless they afford a certain amount 
of satisfactory evidence ; the suggestion which. I would offer 
will, be discussed subsequently. 

, Theory' oj[ Cmgtiliim-Qitsp development ,—The ."uniformity of 
development of the antero-exterual cones in both jaws suggests the 
Paraeone and Protoconid as being homologous, and as representing 
the primitive reptilian cones.. The remaining cusps I believe to 
have been mainly derived from the Cingulum, a. structure of great 
antiquity as shown both embryologically and paleontologically. 
The details of the subsequent development of the cusps I need 
not here repeat, as they have been already published [22]. This 
view is in harmony with the Tritubereular theory up to the 



TOOTH-GENESIS IN THE CAVIIM. 281 

point at which the rotation of the cusps is presumed to have 
taken place. 

In tracing the course of the molar evolution in Gama , it lias 
been found that the tooth begins by the formation of a single 
none, which subsequently becomes the antero-external cone of 
the adult tooth, so far agreeing with what has been noted in 
other mammalian orders. In the development of teeth from a 
multitubereuiate type as usually understood, one would not 
expect to find the development of a single cone taking place first, 
as is the case here and elsewhere, but of several. As I have 
already shown, this single cone of the guinea-pig has both 
external and internal cingula, the latter being the better marked. 
Both develop© secondary cusps, which disappear in the course 
of the subsequent development of the tooth. There is thus a 
tendency to the suppression of cusps after a certain period, the 
adult tooth being less multitubereuiate than at an earlier stage, 
though more so than in its youngest condition. Consequently 
there is evidence in the later stages of development in favour 
of the Multitubercular theory. 

Though I have not personally met with any direct embryo- 
logical evidence in support of the Concrescence theory, yet upon 
general grounds I am disposed to accept it to a certain extent. 
This theory supposes a fusion to have taken place not only 
antero-posteriorly of teeth of the same dentition, but also 
transversely of teeth of different dentitions. The former would 
account for the diminution in the number of teeth of the same 
dentition in the transition from the Beptiles to the Mammals; 
while the latter was suggested in order to explain the existence 
of the triple longitudinal rows of cusps as seen in the fossil 
Multituberculata. It is the latter part of this theory that I find 
myself at present unable to accept. 

The progressive shortening of the jaws would naturally tend 
to a crowding of the teeth, which may be conceived to have 
become fused antero-posteriorly as a result, and Ameghino [2] 
has adduced some presumptive evidence in support of this; and 
I have already referred to the fact that the cheek-teeth in the 
guinea-pig have similar anterior and posterior portions. It is 
possible to believe that there may be some close connection in 
the way of cause and effect between the two processes, though 
actual evidence is as yet wanting. On the other hand, it is 



282 


DK. H. W. MAEETT TIMS OK 


difficult to imagine how shortening of the jaws could have had 
any effect in bringing about a fusion of teeth of different denti¬ 
tions ; nor, indeed, can one perceive any other change which, would 
produce such an effect. The suggestion 1 would offer is, that the 
three longitudinal rows of cusps are due to the primitive cones 
with cingulum-cusps developed to their inner and outer sides 
respectively. It may be objected, that these inner and outer 
secondary cusps are as pronounced and of equal size as the 
central primitive cones in the true Multituberculata. I do not, 
however, consider this to he any great difficulty, since the Multi¬ 
tuberculata must have been extremely specialized animals, as is. 
shown by their dental formulas; and, moreover, a very similar 
condition of the cusps is to be seen in the molars of existing 
frugivorous bears. Each molar tooth of the Plagiaulicidce and 
Polymasiodontidw , in which there are three longitudinal rows of 
cusps arranged in numerous transverse rows, would consequently 
represent an antero-posterior fusion of several teeth with their 
external and internal cusps. In other members of these families,, 
for example Bolodon , in which the molars hear only two antero¬ 
posterior rows of tubercles, one of the three rows is nun-developed. 

Erom a comparison with the teeth of existing mammals, I am 
inclined to believe that the series in this form which is wanting 
is that of the external cingulum, it being quite exceptional to 
find this series well-developed, though it is to be found in some 
of the Inseetivora and in Otocyon among the Canidm. This 
conclusion receives some confirmation from a comparison with 
the teeth of several species of the Polymastodou tince. In a paper 
by Osborn and Earle [13] describing these, they state that in 
P. taoenm , “ although the lower molars typically exhibit hut two 
rows, we occasionally observe a posiero-external accessory row 
upon the first and second molars;” and again, “ the comparison 
with Meniscoessus shows an average addition of two cusps to the 
first molars in both jaws, and an apparent degeneration of the 
outer row in the second upper molar.” 

In the course of the development of the molars in the guinea- 
pig, the three longitudinal rows of tubercles are present as a 
transitory condition, the external cingulum disappearing giving 
rise to a tooth with but two antero-posterior rows of tubercles 
(PL 26. fig, 6). 

The next point to which I would refer is, the similarity of 
dentitions found in the Eodentia and Multituberculata. In both, 
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the incisors are reduced in number, there is an absence of 
canines with the presence of a diastema. The number of cheek¬ 
teeth in some of the Multituberculata is in excess of that found 
in most Kodents, while in others it is not in excess of that present 
in the Lagomorpha. In any case, this is only what might be ex¬ 
pected, as it is well known, that a progressive redaction in the 
number of cheek-teeth is, and has been, taking place throughout 
almost the whole mammalian series. 

There still remain other points to be considered in the same 
connection. Within the limits of the existing ITystricomorpha 
very different patterns of cheek-teeth are to be found. The 
crown-surfaces of the so-called anterior permanent premolar of 
Hystrix leucura (Camb. Zool. Mus. 861 D) is shown in fig. 7* 

Fig. 7. 

£ 

P 

1 

Crown of First Upper Permanent Premolar of Hystrix leucura before eruption. 

Enlarged. (Camb. Univ. Zool. Mus.) 

and of Gama cobaya in PL 28. fig. 7 B. The former is decidedly 
inultituberculate, the latter is not. In all the Systricidx the 
tooth-change is now known to occur and comparatively late in 
life, whereas in Gama the deciduous tooth is shed in utero. It 
may, therefore, justly be inferred that the Hystricidx are more 
primitive in this respect than are the Gaviid®+ Though this may 
not altogether justify any conclusions as to the pattern of the 
molar crowns, nevertheless, taken in conjunction with what has 
been said above, I think it affords some additional evidence in 
favour of the conclusion that the multituberculate is the primi¬ 
tive pattern of the Bodent molars. 

Lastly, there is a large amount of evidence collected by Forsyth 
Major in favour of this view, which he was the first to set forth 
in his paper on the Miocene Squirrels [6]. 

This opinion, however, was not shared by Cope, and is not by 
Osborn. Cope derived the Bodentia from the Tillodontia, a 
suborder of the B quo theria,from a type closely allied to JEsthomjx, 
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Pdtiaeoiherium being not far from, if not on the direct, line of 
ancestry [4]. • His arguments are based mainly on the presence 
or absence of the first and third incisors; and the condition 
found in Esthonyx , Psittaeotlierium , Galamodon , and Tillothenum 
are referred to as evidence in support. An elaborate theory is 
then drawn up to show how the Rodent molars may have been 
produced mechanically from the molars occurring in the above** 
mentioned fossil forms. This theory, though very ingeniously 
worked out, is but a theory, and cannot be admitted as evidence. 
As to the,, incisors, though I admit that these forms may be so 
arranged that different stages in their reduction may he made 
to appear, and the increase in the size of v’.2 to become evident, 
nevertheless it must not be forgotten that a similar condition is 
to be met with in the Multituherculata, two incisors only being 
characteristically present in the genus Poly mastodon , of which 
one is very large and 4i rather slender, sharply grooved, restricted 
enamel-band, and a deep postero-external groove. The lateral 
incisor [i.8] is a very small conical tooth, compressed antero- 
posteriorly, with its enamel confined to the anterior surfaced 5 

Further, in a note (“ Note on the Marsupialia Multitubereu- 
lata 55 ) appended to his paper (loc. oil.), Cope stated that the 
incisors of the Plagiaulacidw , Chirogidce, and Pohjmastodontidm 
are similar in structure and functions to those in the Bo den ti a, 
Osborn and Earle also say (Joe, cit.) that the condyle of the 
lower jaw is a oval, and its long axis is placed obliquely, not 
anteroposteriorly as in the Rodents.” Cope refers to this 
latter fact as an objection; but it appears to me to be only 
an objection to his “ mechanical theory, 55 and not to the multi- 
tubereulate theory of descent of the Rodents, for, according to 
Osborn and Earle (Joe. cit.), the obliquity is “ greater in some 
specimens than in others,”• which shows that this is a character 
which is not stable but undergoing modification. 

A further objection may be cited from the joint paper of these 
authors, as they say that Polymastodon foliatus is the most 
primitive type of the genus, being fi£ distinguished by small size 
and very few tubercles.” With regard to size, 1 do not think it 
is necessarily any proof of primitiveness ; and as to the number 
of tubercles, surely the statement partakes somewhat of the 
nature of s< begging the question.” 

, To sum up the matter, it appears to me that the balance of 
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evidence is distinctly in favour of the multituberculate origin 
of the Bndents. 

This leads to a consideration of the fossil Rodents, for a know¬ 
ledge of which, especially of the South American forms, we are 
indebted very largely to the researches of Ameghino, whose work 
on the fossil mammals of the Argentine [3] forms the source 
from which other writers have largely drawn. Winge [25], 
Schlosser [19], and Forsyth Major [6, 7, 8] have also added much 
that is of value upon the same subject. 

Pour genera of the Caviidce are reputed to he found in the 
Tertiary and Pleistocene of Brazil and the Argentine. The 
members of this family are easily recognized by their high molars 
composed of two or several triangular prisms which generally 
form straight lamellse, and determinent une arete tranchante 
snr la face interne des dents a la machoire superieure, et une 
arete extern© a la machoire mferieure.” 

From a consideration of the characters of the post-tympanic 
and jugular processes and of the masticatory muscles, Winge 
[25] regards Oavia , Dolichotis , and Hydrochcerus as descendants 
of the American Capromyinm and places them close to Dasyprocta 
and Coslogenys . Ameghino [3], dividing the Hystricomorpha into 
eight families, places the Capromyidce, the Mromyidce, and the 
Caviidce in close affinity, and these three families together close 
to Octodontidce, the points of difference being mainly dental. It 
will thus be seen that these two authorities agree in their general 
conclusions. A careful study of the tooth-pattern of the fossil 
Caviidce, as figured by Ameghino, throws but little light upon the 
evolution of the molar crowns, there being apparently but little 
change of pattern from the Eocene, though a comparison of the 
posterior upper molar of Dolichotis from the Pliocene and of 
Cavia shows a reduction in the latter (PL 26. fig. 7). 

In the table of genealogical descent suggested by Ameghino 
( loc . citi), he would derive Cavia from Sedimys through Faleo - 
cavia, JSocardia , and Phanomys; there is, however, practically no 
difference between the molars of these forms such as would 
throw any light upon the tooth-genesis. If the Muromyidce of 
the Inferior Eocene be compared with the later Pliocene forms, 
there is a simplification of the molar crowns though obviously of 
the same pattern. The more so is this the case on comparison 
with the Octodontidce. 
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The same may be said with respect to the llystricidce. The 
diagram (PL 26. fig. 8) shows the outline pattern of Stic homy s, 
Spaniomys, and the recent Hystrix leucura (Camk Zooh Mus.), 
fig. 7, p. 283. As the teeth are much worn, no information 
can be obtained as to the original disposition of the tubercles; 
nevertheless, the outline-pattern, though simpler, is sufficiently 
similar as to suggest a possible line of descent. 

Though it is difficult to obtain any decided results from a 
comparison of the fossil teeth, owing to the wearing-down to 
which they have been subjected, still it seems evident that the 
complexity of the molars, which is undoubtedly more common in 
the existing forms than in the earlier ones, is due to the external 
and internal plications of the enamel rather than to the develop¬ 
ment of new tubercles. These animals, which are undoubtedly 
Rodents with the characteristic dentition and molar pattern, 
extend hack to the Inferior Eocene. The Tillodontia are not 
found before the Lower and Middle Eocene, at which period, as 
we have seen, typical Rodents are present. It is difficult to 
conceive that the well-developed canines should have disappeared 
so rapidly and so suddenly together with at least two premolars, 
and that the incisors, which are only “ becoming scalpriform” 
[26] in the Tillodontia, should have so quickly developed, if we 
are, with Cope, to regard them as the ancestors of the Rodents, 
And again, the Rodent molars have already assumed their charac¬ 
teristic pattern, whereas the molars and premolars of Tittoiherium 
are fifi distinctly tritubercular, while those of JEJsthonyx are quite 
unlike any Rodent molars ” [4], There is also the fact that the 
humerus in the Tillodontia possesses an entepicondylar foramen, 
which is not present in any existing Rodent. On the other hand, 
some of the Multituberculata are considerably older than the 
earliest known fossil Rodent, extending back into the Jurassic 
Period. In them the canines and several of the premolars have 
already disappeared, the incisors reduced in number, one being 
large and functional, and the pattern of the cheek-teeth in some 
instances approaching even in some degree to the unworn teeth 
of the existing llystricidce. 
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Summary and Conclusions . 

1. That the deciduous tooth in Gama is the first cheek-tooth to 
develope,the tooth immediately behind it being the next to appear. 

2. That the deciduous tooth is replaced by the tooth which 
developes in front of it, which is its successor in position only, 
and is not its true morphological successor. 

8. The general pattern of the deciduous tooth resembles more 
closely that of the posterior cheek-teeth than of the anterior 
tooth. Consequently, the deciduous tooth may possibly represent 
the first of the so-called molar series. 

4. No trace of any representative of a true pre-milk dentition 
has been discovered. 

5. The presence of ct concentric epithelial bodies” has been 
noted in connection with the first and third cheek-teeth. It is 
suggested that these bodies represent the last traces of milk- 
teeth. If this he correct, then it would tend to confirm the view, 
which is not accepted by all, that true molar teeth belong to the 
permanent series. It would also lead to the conclusion that the 
usually accepted fundamental difference between premolars and 
molars did not always hold good, the molars having milk prede¬ 
cessors, of which these bodies are the vestiges. 

Moreover, the presence of a similar structure in connection 
with jprnA of G-ymmtra and of Cams , tends to confirm the 
opinion expressed above that the deciduous tooth is the first 
tooth of the molar series. 

6. That in the evolution of the cheek-teeth there is a tendency 
to the suppression of some cusps and a fusion of others. This 
conclusion, in conjunction with the evidences of Palaeontology, 
is in favour of the multituherculate origin of the Eodentia. 

7. That the first cusp to develope is the antero-external, the 
so-called Paracone, and not the Protocone as should be the ease 
according to the Tritubercular theory. 

8. That a rotation of the whole tooth takes place through an 
angle of about 45°, probably due to the peculiar conformation of 
the Itodent jaw, so that the anterior part of the adult tooth is 
represented chiefly by the external cone, the posterior part 
chiefly by the postero-internal cone, 

9. The complexity of the Eodent molars is further increased 
by involutions of the enamel, the first to appear being at the 
lingual side of the tooth, and followed by another on the external 
surface in the teeth of the Eat, 
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28. Woodward (M. E.).— 44 On the Teeth of certain Insecti- 
vora,” Proc. Zool. Soc. 1896, pp. 557-594. 

EXPLANATION OF PLATE 26. 

Fig. 1. Drawing of was model of Left Upper Deciduous Molar. Postero¬ 
internal view. Stage II, 

2. Drawing of was model showing crown-surface of Left Upper Sucees- 
sional Molar. Stage III. 

. 3. Drawing of wax model of Left Third Upper Cheek-tooth. Posterior 
view. Stage II. 
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Fig. 4. Drawing of was model of Left Upper Deciduous Molar. Postero¬ 
internal view. Stage III. 

5. Section through Left Upper Permanent Incisor, showing Labial down- 

growth of Dental Lamina. Stage I. 

6. Section through Suoeessional Molar. Stage III. 

7. Crown-surfaces of the last two Upper Molars of 

A. Bollchotis plati/CGphalica (after Ameghino). 

B. Gama cobaya , Both much enlarged. 

S. Crown-surface of Upper Molar of 

A. SUchomys eomtaiis. Inferior Eocene (after Ameghino). 

B. Spmiiomys riparms. „ „ „ „ 

0. Hystrix l&ucura. Recent. (Camb. Univ. Zool. Mus.) 

9. Section through Deciduous and Successional Molars of Gain'd, showing 
“ concentric epithelial body ” in connection with the former. Stage II. 
10. Section through a Posterior Molar, showing lateral position of the 
root. 


Contributions to the Malaeostraean Fauna of the Mediterranean. 

By Alfred O. Walker, F.L.S. 

[Read 7tli March, 1901.] 

(Plate 27.) 

The following results of a short stay at Cannes and Hyeres are 
interesting as showing what may be done in a few hours* 
dredging from an open boat, in depths never exceeding 35 fath., 
and with the simplest apparatus. This consisted of a tow-net 
of tiffany (such as is used by gardeners for shading greenhouses), 
strengthened at the bag end by cheese-cloth sewn over it for 
about 2 ft. in length, and attached to a cane rim 6 or 8 in. in 
diameter. The cane is important, as the net should bo as light 
as possible so as not to scoop up the sand, in which case it fills 
up immediately. This net is attached to a stone heavy enough to 
remain on the bottom while the boat is rowed rather quickly; the 
distance of the net from the stone varying from 3 feet on coarse 
sand to 6 feet or more on mud* The stone stirs up the 
Crustacea, which find their way into the net with a certain 
amount of sand, though far less than in the ease of a dredge 
(however light), or metal-rimmed tow-net. This, with two small 
buckets such as are used by children at the sea-side, a small 
muslin-bag attached to a brass rim with a brass grating on the 
top, two or three glass jars (e. y. French-plum jars), 75 fathoms 
of line, and plenty of tubes large and small, constitute the 
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entire apparatus required. A basket 18 Indies by 12 inches, by 
10 inches deep, contained the whole. An open boat rowed by 
one man was used. I dredged five times at Cannes and once at 
Hyeres, for about 2 hours each time. 

The total numbers o£ species in each division of the Malaco- 


straca were as follows:— 

Podophthalmata .. 10 

Scbizopoda, including 1 new species ........... 8 

Cumacea.... .. 9 

Isopoda exclusive of Chelifera, 2 new species ...... 9 

Amphipoda, including 2 new species and 2 not 
previously recorded in the Mediterranean ... 41 

Pantopoda... ............... 1 

78 


I need hardly say that other classes of marine animals were 
also brought up, especially ISTudibranchs, some of which were 
most beautifully coloured. One of these was ultramarine-blue 
with 2 or 3 longitudinal white stripes; another had the inside of 
the w r avy mantle dark green, while the rest of the animal was 
white with scarlet spots. 

The following were the stations 

Cannes. 

X. Eeb. 4. A short distance S. & S.W. of the breakwater, 
10 fath., sand. 

2. Eeb. 8. Cap d*Antibes, shore among stones and Posidonia- 

fragments. 

3. Eeb. 10. West end of He Ste. Marguerite, 15-20 fath., 

sand and broken Corallines; decomposed Posidonia . 

4. Eeb. 16. Half a mile to Xg mile S.E. of Croisette Point, 

14 fath. (sand and Posidonia , “a”) to 25 fath. (mud, a b ”). 

5. Eeb. 18. West end of He Ste. Marguerite, farther out than 

on the 10th, 25-85 fath. Coarse saiid and broken shells. 

0. Eeb. 21. Between the breakwater and Croisette Point, 

15 fath., sand and Posidonia. 

Hyeres.. 

1 h. Mar. 1 & 3. Shore at Pomponia, stones and Posidonia - 
fragments. 
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2 h. Mar. 6. Between Pomponia and Carquerannes, 2-4 £ath. ? 
sand and Posidonia . 

The shore is for the most part sandy and covered with the 
spiny debris of Posiclonia Caulini , Kbn. (= Zoster a oceanica , 
AIL). On the rocks at Cap a 9 Antibes, and at Pomponia, Hyeres, 
I was unable to find any Hydrozoa or Polyzoa, and Alga were 
extremely scarce. 

BBACHYUBA. 

Pachygbapsus marmorates ( Fabr .). 

Under stones. St. 2,1 H. 

In its habits this species resembles our familiar shore-crab, 
Carcimis mesnas , but runs more swiftly when disturbed. 

Agrees Craxch.ii, Leach . 

St. 5. One young. 

ANOMURA. 

Eupagtjrcts axgelates (Bisso). 

St. 5. One specimen. 

G-alathea sp. 

St. 5. One: too young for identification, 

MACRURA. 

Oraxgox scelptes, 

St 3, 5. 

One specimen was infested with a parasite under the thorax. 

At hex as xitescexs, Leach* 

St. 5. Three very young. 

Hippolxte tiridis ( Otto ). 

St. 1, 2 h. 

Several, including a few with one tooth at the base of the 
rostrum on the upper side. All were bright green. 

Hippoltte gracilis (Seller). 

St. 2 h. Four or five. 

Hippolxte yariaxs, Leach . 

St. 6. A, few young. \ 

Paliemox sqeilla (Fair.). 

St, 5. 'One young. 
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SCHXZOPODA. 

Sieiella Clausii, Sars. 

Cannes and Hyeres, 2-30 fatb. 

This was the most abundant crustacean 1 met with: most of 
the specimens were immature. 

AXCHI ALUS A GILTS, ScD'S. 

St. 3, 5, 6. Several. 

Erytkkops elegaxs, Sars . 

St. 5. Three young. 

PSETTDOMMA, Sp. 

St. 5. A head only. 

Mtsidopsis gxbbosa, Sars. 

St. 4 a, 4 b . Three or four. 

Genus Mtsidopsis ? 

Mtsidopsis (?) serraticaxtda, n. sp. (PL 27. figs. 1-6.) 

St. 8. One adult female. Length 5 mm. 

General form rather slender. Carapace smooth, the frontal 
margin somewhat produced, forming an obtuse angle. 

Eyes subglobose, the greater part occupied by the pigment. 

Upper antennae much as in M. didelph/s , Norman. 

Lower antennae also of the usual form; antennal scale narrow 
lanceolate, more than twice as long as the peduncle, and eight 
times as long as wide at the base; terminal joint very small. 

Legs slender, about as long as the antennal scale; tarsus, 
including the terminal tuft of setae and the nail, about as long as 
the preceding joint; its first joint about twice as long as the 2nd 
and rather longer than the 3rd. 

Telson abont as long as the inner uropod, tapering gradually, 
with 9 teeth (not spines), increasing in size towards the extremity, 
on each margin, and two strong spines on each side of the 
emarginate apex. 

Inner uropod very little shorter and narrower than the outer; 
a strong spine at the base. ■ ■ 

Mandibular palp apparently absent. 

Length including uropods 5 mm. 

Easily distinguishable by the serrate or dentate margins of the 
telson. Jl£ angusia , Sars, which has the basal part of this 

LI3JOT. JOTTEN.—ZOOLOGT, VOL. XXVIII. 21 
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member dentate, is its nearest ally. Tbe absence of a palp to the 
mandibles will probably require tbe formation of a new genus 
when tbe male is taken. 

Leptomysis apiops, Sars. 

St. 5. Three or four. 

Diamysis rahireksxs (Sars). 

St 1, 6. Two or three young. 

CTJMACEA. 

Cuma scorpioides (Mont.). 

St. 2 H. Two males, two females, all immature. Length 4 mm. 

Cuma pulciiella, 

St. 1. One young female. Length 2 mm. 

Iphhs'oe serrata, Norman. 

St. 3, 5, 6. 

The commonest Cumacean at Cannes : all the specimens were 
immature. This is now considered by Gr. 0. Sars to be distinct 
from I. irisjpinosa (Goodsir), of which he formerly believed it to 
be a mere variety (Crust, of Norway, yoL in. p. 14). 

ClCLASPOIDES GORKI GERA (Sars). 

St. 8. Lour specimens. 

Diastylis rugosa, Sars. 

St. 8, 5, 6. Several. 

Biastiloides biplicata, Sars. 

St. 8, 5, 6. Five specimens. Length 3'25 mm. 

None of the specimens had more than 4 marginal spines on 
the telson instead of 12 : this is probably a condition of im¬ 
maturity. ■ ■ 

Pseudocuma cercaria (v. Beneden). 

St 6, 2 h. Two specimens. 

' 1 CUMELLA RYGM2EA, Sars. 

St 6. One female. St. 2 h. One male. 

Nahhastacus lokfgirostris, Sars. 

St 2 h. One female. 
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ISOPODA. 

ClIELIFEEi. 

Several species of these were taken and have been placed in 
the able hands of Mens* A. Dollfus, who lias kindly undertaken 
to name them, 

Flabellifera. 

Fam. Aa’thubidje. 


Genus Hxssuka, 2 s or man <$• Stebbitig. 

Hyssura sfixtcauda, n. sp. (PI. 27. figs. 7-11.) 

St. 2 ii. Two specimens. 

Head about the same length and width as the first segment; 
frontal margin slightly produced in the middle. Eyes wanting.')'; 

Mesosome : the first and last segments the shortest, nest the 
3rd ; remaining segments longer, subequal. 

Metasome exclusive of the telsoa rather wider than the 
mesosome; not as long as its last two segments; segments well 
defined, 6 in number, including the caudal segment. 

Antennae: the upper not reaching the end of the peduncle of 
the lower; joints of the peduncle swollen; flagellum 3-jointed, as 
long as the last joint of the peduncle. Lower antennae not bent 
outwards, peduncle 5-joint ed, the last joint the longest; flagellum. 
7-jointed, rather longer than the last joint of the peduncle. 

Legs : the first 3 pairs sub chelate, the 2nd pair the broadest, 
then the 1st,the 3rd much smaller; the propodos oval, the 1st joint 
longer and wider than the 2nd, about as long as the 5th (propodos), 
the 3rd joint expanded anteriorly to support the base of the 5th, 
the 4th is articulated to the hinder angle of the 3rd and forms 
an elongate triangle of which the inner margin lies along the 
posterior margin of the propodos. The 1st pair has the propodos 
relatively narrower than the 2nd. The remaining (ambulatory) 
legs are short and of the usual form : all are attached to the 
front of their respective segments, except the 7th which are 
attached to the hind part. 

ITropoda narrow oblong, the rami subequal ; the outer and 
uppermost rather the narrower and armed with three or four 
long and strong spines on the inner margin. 

21* 
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Teison elongate triangular, about as long as the uropods, with 
6 or 7 short spines on each margin, and a few divergent seta? on 
the apex which is rounded. 

Length 8 nun. 

The genus Hifssura has hitherto been known only from a 
single specimen of II. product a described by Norman & Stebbing 
in their fis Isopoda of the £ Lightning/ (Trans. Zool. Soc. 
vol. xiL Part ir. 1886, p. 128, pi. xxv. fig. v.), and dredged by 
IT.M.S. £ Valorous 5 in 1875 in the North Atlantic in lat. 5G° N. ? 
long. 37 TV., in 1450 fatb. It is difficult to imagine a greater 
contrast in the conditions of life than exists between the bright 
light and high temperature of the Mediterranean, where I could 
plainly see the bottom with its alternate patches of weed and 
sand, and the cold and darkness of the Atlantic at such a depth ! 
Vet the apparent differences of structure are very slight—only 
the relative proportions of the first 3 pairs of legs, and the spines 
on the uropods and teison, which do not exist in the Atlantic 
species. There is no vestige of eyes in either species. 

Paraxthcra xtgro-pfxctata (Lucas). 

St. 1. One young. 

Fam. ClROLAKTDJE. 

Eurtdice achat a (Slabber) = U . puIcJira, Leach. 

St. 2 h. Two young. 

Earn. Sphceromidje. 

SpeceRO.UA SEJSRATUM (. Fctbr .). ' 

St. 2. Several. 

DyXAMEXE BUBBA ( Mont .). 

St. 1 h. One young. 

Campecopea corallixa ?, Bisso .. 

St. 1 h. One young, 

Aseuota. 

Fain. Ja^ieibje. 

Jjeropsis' Bollfesi, Norman . 

St, 5. One. Length 8*5 mm. 

p'he only previous record is from the island of Capri, Bay of 
Naples (Ann. & Mag, Nat. Hist. ser. 7, vol. iv. p. 290, pi. v.j. 
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Earn. M unhid je. 

Pleukocope, n. gen. 

(Greek pleurou , side, hope, handle, from the form 
of the lateral processes.) 

General form of the body like Fleur ogoniura : sides of the 
segments and head produced and terminated (except the 4th and 
7th) by a conspicuous process. 

Head large, deeply sunk in the 1st segment, with a lobe at 
the base of the upper antennas and a process behind the lower 
antennae. 

Upper antennas shorter and slighter than the lower. 

Mandibles not seen. 

Maxillae as in Fleur ogonium « 

Maxillipedes with the inner plate very broad; palp slender; 
epignath oval, rounded. 

Legs scarcely increasing in length posteriorly. 

Caudal segment long and tapering. 

Uropoda conspicuous, with two subequal rami; they are 
placed near the base of the caudal segment. 

This genus differs from Fleurogonium , its nearest ally, in the 
large size and peculiar appendages of the head, the different 
relative proportion and structure of the antennae, in the form of 
the caudal segment, and in the position and size of the uropods, 
which are unusually large for this family. 

Pleueocope dasyuea, n. sp. (PL 27. figs. 12-18.) 

St. 1. One female. 

Body minutely granulate; lateral processes of the body and 
head linear and terminated by a. long spine-like seta directed 
backwards and two smaller setse. The 4th segment has a single 
curved seta directed forwards in place of the process. The 
caudal segment is as long as the five preceding, tapering rapidly 
to the middle and thence gradually to a point. The distal half 
is clothed with setae directed backwards and increasing in length 
diet ally ; on each side of the apex there is a curved seta directed 
outwards and slightly forwards. The operculum in the female 
is pyriform, with two long setse at the apex. 

Antennas; upper shorter than' the width of the head, and 
barely reaching to the end of the peduncle of the upper; the 
3-jointed peduncle rises from the base of a narrow lobe directed 
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forwards and terminated by a row of divergent seta?; the 1st 
joint about half the length of either of the others. The C-jointed 
flagellum about equals the peduncle. The lower antennae are 
Hindi stronger than the upper? the peduncle 2-join ted; the 
flagellum 4-jointed, hardly as long as the peduncle. 

First pair of legs but little shorter than the others, the 1st 
and 2nd joints subequal and narrow, shorter than the 5th 
(propodos); the 3rd and 4th short, the latter produced and ter¬ 
minated by 4 or 5 spines ; the 5th long-oval; the dactylus long, 
with a secondary tooth near the base. 

Ambulatory legs as in Pleurocjonium ,. 

Uropoda placed near the base of the caudal segment, the 
peduncle about Half the length of the subequal rami, with two 
long divergent setae at the distal end; rami about as long as the 
lateral processes, and similarly armed with retroflexed spines or 
seise. 

Length 1*2 mm. 

I am much indebted to Mr. Andrew Scott for dissecting and 
figuring this minute and curious Munnid. I have no hesitation 
in saying that without his kind assistance I should have been 
unable to describe it. 

ONISCOIDA. 

Pam. Li gum. 

Lr&iA. it A Lie a, Fair . 

St. 1 h. 

Common at Pomponia, where it may be seen running rapidly 
over the stones on the shore in full sunshine. The larger 
individuals had a whitish patch on the hack. 

AMPHIPODA. 

Hyperiidea 

PfJBOSIHA SEMI-LTOATA, BlSSO. 

St. 4:1. One young. Length 3 mm. 

GrlHMARIDEA. 

Pam. Oscesstiidjl 

Stale pohtica, Fathlce . 

Bt. 2 h. A few young. 
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Aelorchestes aqttilixa (Costa). (PL 27. fig. 19.) 

= AmpJiithoe aquilina , Costa. H't/ale aquilina , Della Yalle. 

St. 1 h. Several, male and female. 

The carpus of the 2nd gnathopods of the male is produced 
into a slender spur. This is not shown in. Della Yalle’s figure, 
and brings the species into the genus Allorchesfes as defined by 
Stebbing (Trans. Linn. Soc. 2nd ser. yol. yii. pp. 897/8). 

Aelorchestes pltjmicorxis (Heller). (PL 27. figs. 20, 21.) 

Nice a plumicornis , Heller. 

St. 1. Several; males, females, and young. 

I am glad to be able to confirm Mr. Stebbing’s opinion (Z. c. 
pp. 412/8), that Heller mistook males for females. The second 
gnatliopod in the female differs entirely from Heller’s figure. 
The lower antennje, however, are hairy in both sexes though less 
so in the female. This is one of several species wrongly united 
with Hyale Prevostii , M.-Edw., by Della Yalle. 

Earn. Lystaxassxb.e, 

Orchomexe humilis (Costa) = 0. Batei , Sars. 

St. 3. One young. 

Earn. PoXTOPOREIIDiE. 

Urothoe sp. 

St. 2 H. One female, too young for identification. Length 
2 mm. 

Earn. PHOXOCEPHALIBiE. 

Genus Metaphoxets, Bonnier. 

Camp, du Gaudan , Ann. TUniversite de Lyon, 1896, p. 630. 

This genus was founded by Bonnier for Metaplioxus typicus , 
a species which, as he says, is extremely near to Phoxocephalus 
pecfinatus . The genus appears to be a natural one, and should 
I think include P. Fultoni , Scott. 

M. Euetoxi (T. Scott) = Phoxocephalus chelatus , Della Yalle. 

St. 5, 2 H. Several. 

M. pectixattts (A. 0 . Walker). (PL 27. fig. 22.) 

1896. Phoxocephalus simplex , Caiman, Trans. Bov. Irish Acad, 
vol. XXX, 

1900. P. simplex , Norman, Ann. & Mag. Nat. Hist. ser. 7, 
vol. v. p. 335. 
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1900. JLT. pectin atm , Chevreux, Besult. des Gimp. scientifiques 
Ac., Ampbipodes fie V Hirondelle. 

Not Phoxus simplex , Bate or Bate A Westwood. 

I regret that I cannot agree with so eminent an authority as 
Hr. A, M. Borman in uniting this species with Phoxus simplex 
of Sp. Bate. In order to show the identity of the two species. 
Dr. Borman has to reject Bate’s type specimen in the British 
Museum and to adopt the descriptions (insufficient at best) in 
the Brit. Mas. Catalogue and the Brit. Sessile-eyed Crustacea— 
which agree neither with each other (as he admits) nor with 
3L pectinaius —and the figures of a notoriously inaccurate 
draughtsman!* Surely this is not the kind of evidence on 
which a published species should be annulled ! This is not the 
first time that P. simplex has been wrongly appropriated, Boeck 
having assigned Lepiophoxus falcatus, Sars, to it in 1872. 

I have pointed out some of the differences between the two 
species in Ann. & Mag. Nat. Hist. ser. 6, vol. xviii. p. 157, and 
1 now give a figure of the head of Bate’s type specimen of 
Phoxus simplex in the British Museum (PL 27. fig. 28). 

Harpiota keglecta, Sars, 

St. 4 b . A few. 

Harpikia crexulata, Boeck. 

St 5. Several, very small. 

Farn. Ampeliscibje. 

Ampelxsca dxadema (Costa). 

St 4 A Five young, 

Della Yalle refers A. tenuicornis , Liljeb., to this species, to 
which it is certainly nearly allied. My specimens are too young 
to determine the question. 

Amphilochus mapolitakus, .Pella Valle . 

St. 1 h. Two young. Length 1*5 mm. 

Dr. A, M. Norman refers A . melanops , Walker, to this species, 
and bints that A . hrunneus , D. V., might also be joined to it. 1 
concur in this, especially as regards the last named, as I hold 
that A . melanops has a closer affinity to A . Hrunneus than to 
A. : neapolifamis . Of this last Della Valle says not only that the 

A* Conf. Stebbmg, ‘Fauna Hawaiiensisf p. 580. v 
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carpal process reaches to the extremity of the posterior margin 
of the hand, as quoted "by Norman, but that it goes beyond it 
(“raggiunge ed oltrepassa ”)*. This 1 have never seen in any 
British specimen, but it is the case with one of the Hyeres speci¬ 
mens, while in the other it just reaches the palmar angle, as is 
the case with many British examples. Ou the other hand, 1 
have a specimen from Jersey in which the process only reaches 
to the middle of the posterior margin; while in another, taken at 
the same time and place, it covers about two-thirds of it. Other 
specimens (from N. Wales) have the process longer in various 
degrees; and it may therefore be taken to be an unreliable 
character for purposes of classification. 

Besides the difference in the carpal process, Della Talle says 
that the hand of the 2nd gnathopods in A. neapolitanus is much 
wider ( £e raolto piu largaff) than that of the 1st, while in A. brunneus 
they are almost alike except that the 2nd is larger. The figures 
correspond with the description. I find, however, that this, as 
well as the extent to which the palmar angle is rounded off, is 
another variable feature. 

"When A. melanops was published as a species, i. e. before the 
discovery of the intermediate forms, the three species were 
easily definable as follows :— 


Carpal process of 
2nd gnathopods 
reacliing* to 


f(l) the middle of the post. * 7 -n 

, * . . . r . 1 A. brunneus, Della valle. 

margin of the propodos. I 

J ( 2 ) beyond the middle but I ^ me i anops Walker. 

I not beyond its extremity. \ 

(3) beyond the extremity; I A _ neapoUtamlSj B . y. 

L hand very wide. } 


Bin ally, it is a question whether all three species should not 
be united to A . Marionis , Stebbing (‘ Challenger ? Amphipoda), 
notwithstanding the immense distance between their respective 
habitats. 


Gxtajsa Sabsii, Boeclc . 

St. 4 a 9 6. Bive specimens. 

Bam. Cbessuxk, St ebbing* 

Ceessa uubia (Bate). 

St. 3. One specimen. Length 1'5 mm* 

* It is also more slender and pointed than in A. brunneus and A. mdamps .» 
as correctly figured by 'Della Yalle. . 
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]STot previously recorded in the Mediterranean. The quantity 
of pigment in this species is remarkable; the above specimen 
coloured a mixture of spirit, glycerine, and water in the tube 
| in. deep by | in. diameter, deep yellow. 

Pam. Lettcothoidje. 

Genus Lettcothoe. 

L. SPXX1CAEPA ( Abildgaard ). 

St. 4 a. Three young. 

L. eluiygxyx*, n. sp. (PI. 27. figs. 24-26,) 

St. 6. Three (?) young. Length 1*75 mm. 

Body moderately compressed ; first four coxal plates not quite 
as deep as the segments, the 1st expanded downwards, 2nd, 3rd, 
and 4th quadrate with rounded angles. Last epimeral plates of 
m6tasome notched above the posterior angle. 

Head ; upper margin exceeding that of the 1st segment of the 
mesosome by the length, of the rostrum which is about one- 
third of the total length of the head; eyes small, round. 

Upper antennae as long as the head and first three seg¬ 
ments ; first joint of the peduncle about one-fourth longer than 
the second, which is about twice as long as the third ; flagellum 
3-jointed, about as long as the second joint of the peduncle. 

Lower antenna reaching a little beyond the end of the 
peduncle of the upper; second joint of the peduncle about one- 
third longer than the last, which is rather longer than the 
3-jointed flagellum, Ho setm on either pair of antennae. 

First gnathopods: carpal process slightly curved and gradu¬ 
ally tapering to a point, not quite reaching the end of the 
propodos, the margins of which are parallel; dactyl us about 
one-third the length of the propodos, slender and recurved near 
the point. 

Second gnathopods: the carpal process, which is hollowed to 
receive the lower margin of the hand, reaches a little beyond the 
palmar angle of the propodos; it is fringed beneath with rows 
of setae and is toothed at the distal end. The propodos has the 
anterior margin rather concave towards the apex, and produced 
considerably beyond the insertion of the dactyl us, which is 
unusually short and wide; the minutely denticulate palm is 

* t£ Wide-nailed,” in allusion to the short, broad dactylus of the 2nd 
gnatliopod. 
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about half the length of the posterior margin with which it forms 
an angle of about 45 degrees. 

Peraeopods: the first three pairs have the 1st joint very long 
and narrow ; in the last two pairs it is about half as long again 
as wide ; dactyli strong, about half as long as the preceding 
joint. 

Uropods : the shorter ramus of the second pair reaches the 
distal end of the peduncle of the 3rd pair, which project a little 
beyond the first pair. 

Telson of the usual form, reaching nearly to the end of the 
3rd uropod. 

This little species differs from all others known to me in 
the projecting anterior angle of the propodos, its short and 
well-defined palm, and short, w r ide dactyl us, from which it takes 
its specific name. 

Pam. Oedicebidje. 

Mohocttlodes g-rtsetts {Bella Valle), 

Oedicerus griseus , Della Yalle. 

St. 5, 6. A female with ova and a few young. Length oi 
female 3 mm. 

Periocijrodes lohgjmahtjs {Bate). 

St. 5. Many, St. 2 r. One. 

Some specimens had the gnathopods shorter and wider than 
the typical form. 

SlNCHELIDITTM HAPLOCHELES {Grille). 

St. 5, 2 h, A few. 

IIaltmedon eectirostris, Bella Valle. 

St. 5, 6. Dive. Length 3-4 mm. 

The rostrum in these specimens is not so long as figured by 
Della Yalle, reaching only just beyond the end of the 1st joint 
of the upper antennas. 

Pam. Iphimedidje. 

IPHIMEDIA MINTJTA, Sars* 

St. 3, Two. Length 2*5 mm. 

Pam. Callxopxxdje 

Apheetjsa bispihosa {Bate). 

Bherusa bispinosa, Nebeski. 

St. 1,2 h. Common. 
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Earn. Atylxbje. 

Paiutyxtjs gi'tiatus ( Costa ). (PL 27. figs. 27, 2S.) 

Sototropis (juttatus , Costa. Nototropis spinulieauda , Costa. 

At/jlus Costce, Heller, 

St. 2 H. Three young, the largest 3 mm. 

"Very like P. vedlomemis (Bate), from which it differs in the 
relative proportions of the joints of the upper an ten me and in 
the absence of the downward prolongation of the 1st joint of the 
5th pair of legs (3rd perseopods). Della Valle is certainly 
wrong in referring this species to Dexamine spinosa (Mont.), as 
the mandible has a small 3-jointed palp. 

Bexamike p spikosa ( Mont .). 

St. 2 xi. Three or four young. 

The specimens resemble D. Thea, Boeck, rather than D spinosa, 
but are too young for certain identification. D. Thea has not 
yet been recorded in the Mediterranean. 

Triileta gxebosa (Bate). 

Dexamine doliclmvijx , Hebeski, 6 . 

St. 2 h. One. Length 2 mm. 

CtTERKEa coalita (Norman)* 

St. 5, 2 h. Two young. Length 1*5 mm. 

Pam. Melphidippidje, Bt ebbing . 

Melphxbippa, n. sp. (PI. 27. figs. 29, 30.) 

St. 5. Pour specimens. Length 3 mm. 

This is an intermediate form, between Melphidippa , Boeck, 
1870, and Melphidippella, GL 0. Sars, 1895. It has the 1st and 
2nd gnathopods alike in form, with the carpus expanded as in 
the former genus, while the enormous eyes and small terminal 
joint of the mandibular palp belong to the latter. As usual in 
these genera, the legs &e. are too imperfect to enable one to 
describe the species properly. I am not aware that either genus 
las been recorded from the Mediterranean before. 

Pam. Gammaeidau 

Gammakks'marines, Leach . 

St. 2, Several 
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MlERA SCISSIMANA ( Costa ). 

Gammarus scissimanus , Costa. Mcera truncatipes , Bella Valle. 
St. 2 h. Two males, one female. Length 5 mm. 

The characteristic notch in the palm of the 2nd gnathopocls is 
Avan ting in a young male. This may he the form described by 
Heller as M. integrimana , which appears to be the opinion of 
Bella Valle, as he treats the two species as synonymous. A 
female taken with the males has the lower antennae shorter and 
the limbs stouter. 

Mehta palmata ( Mont). 

St. 1 h. Three or four. 

Bam. Liljebqrgidae, St ebbing, 

Lxljeborgia pallida, Bate . 

St. 3. Three. Length 3 mm. 

G-ammabella bheyicatjdata, M .- Edw . 

St. 2 h. One young. 

Megalxjrgpus agilis, Norman . 

St. 6. One young. 

Bam. Aoridje, St ebbing. 

Microdeutopus algicola, Della Valle . 

St. 6. One male. Length 3*o mm. 

Agra gracilis, Bate . 

St. 2 h. One male. Length 4 mm. 

Autonoe longipes, Liljeb . 

St. 3. Several young. St. 1 h. One female with ova, length 
5, mm.' 

Bam. Photidjs. 

Lebtgchexrus gtjttatus (i Gmbe ). 

St. 2 h. Four specimens. 

Bor some interesting observations on this genus see Ohevreux, 
Camp. Scienfc., fasc. xvi. Amphipodes de VHirondelle, pp. 9b~92. 

Megamphopus cornutus, Norman . 

St. 4 b. One female. Length 2*5 mm. 

Hot previously recorded from the Mediterranean; 
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Pain. Attlidje. 

Parattles guttatus (Costa), (PL 27. figs. 27, 28.) 

Nototropis guttatus , Costa. Nototropis spinal icauda , Costa. 

At gins Costed, Heller. 

St. 2 ii. Three young, the largest 3 mm. 

Very like P. vedlomensis (Bate), from which it differs in the 
relative proportions of the joints of the upper antennae and in 
the absence of the downward prolongation of the 1st joint of the 
5th pair of legs (3rd perseopods). Della Valle is certainly 
wrong in referring this species to Dexamiiie spinosa (Mont.), as 
the mandible has a small 3-jointed palp. 

I) examine ? sPiyosA (Mont*). 

St. 2 ii. Three or four young. 

The specimens resemble D. Thea , Boeck, rather than D spinosa, 
but are too young for certain identification. D. Thea has not 
yet been recorded in the Mediterranean. 

Tritjeta gibbosa (Bate). 

Dexamine dolichonyx , ISfebeski, <3. 

St. 2 h. One. Length 2 mm. 

Guerkea coalita (Norman). 

St. 5, 2 h. Two young. Length 1*5 mm. 

Pam. MELPHinippiDiE, St ebbing. 

Melphidippa, n. sp. (PI. 27. hgs. 29, 30.) 

St. 5. Pour specimens. Length 3 mm. 

This is an intermediate form between Melphidippa, Boeck, 
1870, and MelpMdippella, G. 0. Sars, 1895. It has the 1st and 
2nd gnathopods alike in form, with the carpus expanded as in 
the former genus, while the enormous eyes and small terminal 
joint of the mandibular palp belong to the latter. As usual in 
these genera, the legs &c. are too imperfect to enable one to 
describe the species properly. I am not aware that either genus 
has been recorded from the Mediterranean before. 

Pam. Gammarim. 

Gammartjs marines, Leach. 

St. 2. Several. 
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MisxtA scissimaha ( Costa ). 

Gammarus scissimanus, Costa. Mera iruncatipes , Delia Yalle. 
St. 2 ix. Two males, one female. Length 5 mm. 

The characteristic notch in the palm of the 2nd gnathopods is 
wanting in a young male. This may he the form described by 
Heller as 111. integrimana , which appears to he the opinion of 
Della Yalle, as he treats the two species as synonymous. A 
female taken with the males has the lower antenna shorter and 
the limbs stouter. 

Melita palmata (Mont.). 

St. 1 el Three or four. 

Lam. Liljeborgidje, Stehbing. 

Lil.teeorgia pallida, Bate. 

St. 3. Three. Length 3 mm. 

G-ammarella brevicaudata, M.-Edw. 

St. 2 h. One young. 

Megaluroptjs agilis, Norman . 

St. 6. One young. 

Earn. AoRiDiE, St ebbing. 

Microdeutopus algicola, Bella Valle . 

St. 6. One male. Length 3'5 mm. 

Aora gracilis, Bate. 

St, 2 h. One male. Length A nun. 

Autohoe lohgipes, Liljeb. 

St. 3. Several young. St. I n. One female with ova, length 
5 mm. 

Earn. PHOxiDiE. 

Leptocheirhs gtjttatus (Grube). 

St, 2 jet. Pour specimens. 

For some interesting observations on this genus see Chevreux, 
Camp. Sclent., fasc. xvi. Amphipodes de VMirondelle, pp. Oj-92. 

Megamphoptjs corhtjths, Norman. 

St. 4 b. One female. Length 2*5 mm, 

Hot previously recorded from the Mediterranean, 
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Phot is loxgicaudata ( Bate ). 

Bliotis JReinhardi , Della Valle. 

St. 2 n. One female. Length. 2*25 mm. 

1 agree with M. Chevreux ( l . c . p. 03) that Della Valle’s 
figures &c. refer to this species. 

Earn. Amihiithoidas, $ telling . 

Pleoxexes gammaroides, Bate . 

St. 2 h. One young. Length 2 mm. 

C A P BELL IDE A. 

Earn. Capbeilibje. 

Phtisica marixa, Slabber . 

St. 0. Three or four. 

Caprella acaxxeifera, Leach . 

St. 2 it. One young. 

PANTOPODA. 

Ammothejl echixata ( Hodge ). 

St. 1. One male. 

COPE POD A. 

Mr. I. C. Thompson, P.L.S., has kindly named the under¬ 
mentioned species for me :— 

Cal anus gracilis . .. St. 3, 4 

Bleuromma ah dominate . St. 3, 4, 

Acartia Clausii . St. 4. 

Temora dubia . .. St. 4, 

Eucheta marina .... St. 3. 

Euealanm attenmtus .. ... St. 3. 

Oiihona sjiinifrons .............. St. 4, 

Corycceus obtusas ... .. St. 4. 

Thalestris rufocincta ............ St, 3. 

One tea mediferranea ............ St. 4, 

jPorcellidium tiride ............ St. 4. 
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EXPLANATION OF PLATE 27. 


Fig. 1. Mysidopsis? serraiicaiida, J. Upper antenna. 


2 . 

3 . 

4. 

5. 

6 . 

6 a, 

7. Hyssura spinicauda. 

8 . 

9. 

9 a. 

10 . 

11 . 

12. Pleurocope dasyura. 

13 . 

14. 


Lower antenna. 

Mandible. 

2nd maxillipede. 

Leg of the 1st (?) pair. 

Telson and uropods. 

Extremity of telson. 

Dorsal view. 

Head. 

Leg of the 2nd pair. 

Do., part of the palm, highly magnified. 

Leg of the 1st pair. 

Telson and uropods. 

Dorsal view. 

1st maxilla. 

2nd maxilla. 

15. „ „ Maxillipede. 

16. „ „ Leg of the 1st pair. 

17. „ „ Leg of the last pair. 

18. „ „ Operculum. 

19. Allorchestes aquilina , . 2nd gnathopod. 

20. Allorchestes plumicornis , §. Lower antenna. 

21. „ n 2nd gnathopod. 

22. Metaphoxm pectinatus. Head, &c. 

28. Phoxus simplex, Sp. Bate. Head, &c. From the type specimen in 
the British Museum. 

24. Leucoihoe euryonyx . Lateral view. 

Figs. 24 a, 24 h. Leucoihoe euryonyx . Upper and lower antennae. 

Fig. 25. Leucoihoe euryonyx. 1st gnathopod. 

26. „ „ 2nd gnathopod. 

26 a. „ „ 2nd gnathopod, extremity of carpus, and angle 


of propodos. 

27. Pamiylus guttaius . Mandible. 

28. „ „ 3rd peraeopod. 

29. Melpkidippa ? sp. 1st gnathopod. 

30. „ „ 2nd gnathopod. 
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On some British Freshwater Rhizopods and Heliozoa. By 
G. S. "West, B.A., F.L.S. A.R.C.S., Hutchinson Student of 
St. John’s College, Cambridge; Professor of Natural 
History at the Royal Agricultural College, Cirencester. 

[Read 4th April, 1901.] 

(Plates 28-30,) 

During the past few years I have been collecting and examining 
from every possible situation numerous small plants belonging 
to the Algae, and amongst them I have found Rhizopods and 
Heliozoa in abundance. Most of the interesting forms of these 
groups I carefully sketched, in some instances making detailed 
and extended examinations of them, and I now possess an 
accumulation of notes and drawings, many of which may be 
deserving of notice. 

Some of the observations in this paper relate to the habits 
and structure of certain of the Rhizopods and Heliozoa; others 
are descriptive of peculiar forms of the commoner and more 
abundant species; and others again are records of rarer and less- 
known species. I also give descriptions and figures of six 
animals which I believe have not previously been observed, one 
of which I have referred to a new genus (p. 325 ). 

A point of considerable interest is the presence of a perfora¬ 
tion at the apex of the shell of some forms of Difflugia acuminata, 
Ehrenb. The shell thus possesses two openings, one at each 
end, as in the case of those Rhizopods referred to the family 
AmpM stamina. 

As the remarkable animals belonging to the genus Vampyrella 
possess characters by which they are sharply demarcated from 
the other Rhizopods, I have placed them iu a separate order— 
the Tampyrellida . 

I have paid little attention to the species of Amceba, and it is 
very probable that I have overlooked several that are abundant 
and widely distributed. 
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Class BHIZOPODA. 

Order AMCEBCEA, 

Farm Lob os a. 

Gen. Amceba, JEhrenb . 

1. Amceba proteus, Leidy , in Proc . Acad, Wat, Sci. Philad . 

1878, p. 99; Fresho. ffliiz . JV. 1879, p. 31, t. i. ff. 1-8, 

t. ii. ff. 1-13.—Yolvox proteus, Pallas , 1766. Amoeba prineeps, 
Fhrenb . Abkandl. AJcad, JViss. Berlin , 1S31, pp. 28, 79; Inf us, 
1838, p. 126, t. viii. f. x. 

Generally distributed ; small forms most abundant. Some 
very large specimens were obtained from amongst Utricularia 
minor at Cocket Moss, near Giggles wick, W. Yorkshire. They 
possessed a very large elliptical nucleus, and were mostly gorged 
with Diatoms and Desmids. 

2. Amceba yillqsa, Wallioh , in Ann, Mag. Wat. Mist. 1863, 
xi. p. 287, t. viii. • p. 366, t. ix,; p. 434, t. x. ff. 5-9.—A. princeps*, 
Carter , in Ann. Mag. Wat. Hist, 1863, xii. pp, 30,44, t. iii. ff. 1-3. 
Tricliamoeba birta, Fromontel, 

In a back-water of the B. Aire at “ Seven Arches,” near Bxngley, 
W. Yorkshire, this species was in enormous abundance. The 
muddy bottom of the shallow water was covered with a thick 
black slime consisting entirely of A. villosa. 

3. Amceba verrucosa, JEhrenb. Infus. 1838, p. 126, t, viii. 
f. xi; Carter , in Ann. Mag. Wat. Hist . 1857, xx, p. 37, t L ff. 12, 
13.—A. natans, Perty, 1852. A. quadrilineata, Carter , 1856. 
Thecamoeba quadripartite, Fromontel. 

A very abundant and widely distributed species. I obtained 
it in quantity amongst mosses at over 3000 ft. elevation on 
Snowdon, N. "Wales. 

Gen. Pelomyxa, Greeff. 

4. Pelomyxa palijstris, Greeff,\ in Archie fur mikr, Amt, 
1870, x. pp. 51-72, t. iii-—v- 

Length of animals approximately 500 y. 

Amongst Sphagnum in very stagnant water in a bog above the 
lakes at Capel Curig, ST. Wales. 


22 5 
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5. Pelomyxa yillosa, Leidy , Fresfiw. Bhiz. W. Amer . 1879, 
p. 78, t. Yo, t. viii. ff. 81-88.—Amoeba, sabulosa, Leidy , 1874. 

Terrington, N. Yorkshire, in ditches. Devil’s Jumps, Frens- 
liam, Surrey, in bog-pools. Askurst Bog, Hew Forest, Hants. 

This is a smaller animal than JP. palustris, G-reeff, and possesses 
a terminal villous patch similar to that of Amoeba villosa . 


Gen. Dactylosphjeritjm, Hertwig Sf Lesser . 

6. DACTYiiOSPH^RiUM RADIOSHM, BlooJmam ., Die mikr . Thier- 
welt des Siisswass I. Protozoa , Hamburg, 1895, p. 14.—Amoeba 
radiosa, JEhrenb. Ahh. AJcad. Wiss . Berlin , 1880, p. 80; Inf ns* 
1888, p. 128, t. viii. £. xiii; Carter , in Ann. Mag . -ZVzA iKstf. 
1856, p. 248, t. v. ff. 10-18; Leidy , FresJiw. Bhiz . IV. 

1879, p. 58, t. iv. ff. 1-18. A. brachiata, JDujardm 9 1841. A. 
ramosa, D&y., 1841. 

General in pools on heaths, and in bogs and pools in hilly 
districts. 

A peculiar form was very abundant in the pools on Esher 
West-end Common, Surrey, in Feb. 1894. It had a spherical 
body of 12-19 p in diameter, and five (sometimes six) long, 
attenuated pseudopodia. Length of pseudopodia 25-54 g. I 
could find no trace of this form in the same locality in either of 
the two following years. (PL 28. fig. 5.) 

The usual mountain form of the animal possesses a subspherical 
or ellipsoidal body, 82-50 g in diameter, and from twelve to 
twenty long and exceedingly narrow pseudopodia. Length of 
. pseudopodia 25-70 g. 

An extraordinary form was met with from Llyn Idwal, 
N. Wales. The body was more or less polygonal, 27-84 g in 
diameter, and the pseudopodia were six in number, very slender, 
and of extraordinary length (52-107 g). (PL 28. fig. 4.) 

7. Daciyxqsphjbrxum vitreum, Her twig Lesser , in Archiv 

fur mikr. Anat. 1874, x. Suppl. p. 54, t. ii. £ 1. 

Shelf, West Yorkshire. Diameter of body 48-54 g; length 
of pseudopodia 29-48 g. 

'All the animals possessed numerous radiating pseudopodia, 
seemingly entirely composed of the ectoplasm, the endoplasm 
extending a short way into their expanded bases. The ectoplasm 
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was homogeneous and very refractive. The endoplasm was 
dark-coloured and crowded w r ith small granules; it also con¬ 
tained a well-marked nucleus and one contractile vacuole. 

The genus Dactylosphcerium appears to be sufficiently well 
marked off from Amoeba . The actual body of the animal is not 
strictly amoebiform, but always more or less spherical, sending 
out numbers of long, comparatively thin, attenuated pseudo- 
podia. From what I have seen of these animals, 1 consider 
that BactylospJiceria exhibit less active movements than Amwh&. 
Some of the mountain forms of D. radiosum keep the same 
pseudopodia protruded to a variable extent for hours at a time. 

Fam. Eeticelosa. 

Gen. Gyygsophrys, Gienh. 

8. Gyhjsophrys cometa, OienJcoivski , in Archiv fiir rnilcr. 
Amt. 1876, xii. p. 31, f. 25 ; Jdlochmann. Die mihroshop. Thier - 
welt des Sussivass I. Frotozoa , Hamburg , 1895, p. 14, t. i. f. 9. 

Hear Brigg, Lincolnshire. (PL 28. fig. 3.) From this locality 
several specimens of an animal were obtained which may, per¬ 
haps, be Cienkowskfs G-ymnopkrys cometa. The body was 
somewhat small, being about 25 y in length and 18 y in breadth, 
and some of them were distinctly constricted in the middle as 
if undergoing division. The pseudopodia varied in number from 
three to five at either end of the body, and sometimes reached 
a length of 100 y . They were delicate and hyaline, frequently 
much branched, and occasionally anastomosed with one another. 

, The branches arose suddenly at a considerable angle from the 
■ main pseudopodial filament-and exhibited a very rigid appearance. 
Small granules moved slowly along the pseudopodia, generally 
in groups. 

Contractile vacuoles were entirely absent; this character and 
the peculiar nature of the rigidly-branched pseudopodia easily 
distinguishing it from Biomyxa vagans. Leidy, a Bhizopod with 
which it possesses much affinity. 

No nucleus could be detected in any of the individuals. 

Archer (in Qu. Jour. Mier. Sci. 1877, xvii. p. 349) states 
that Cienkowskfs species reminds him of 46 a portion of the mass 
of a GHromia become isolated and detached by some readily 
' conceivable force, * having wandered too far from the head- 



312 


ME. G. S. WEST ON SOME BRITISH 


quarters” Curiously enough, the collection in which I observed 
what I take to he the animal described by Cienkowski contained 
large numbers of a Gromia, 

Order TESTACSA. 

Earn. A BCE L LINA. 

Gen. Cochliopobium, Kertwig $ Lesser. 

9. Cochliopojdium bilimeosum, Leidy , JFreshw. Bhiz . N . 

Amen 1879, p. 181, t. xxxii. fp. 1-25.—Amoeba bilimbosa, 
Auerbach , 1856. Oockliopodium pellucidum, Kertwig fy Lesser , 
in Archivfur mihr . 1874, x. Buppl. p. 66, t. ii. f. 7. 

1 find this animal to be somewhat scarce. I have only obtained 
really good examples of it from five localities, viz.:—near Brigg, 
Lincolnshire; near Lough Neagh, Ireland; near Gortahork, 
Co. Donegal, Ireland; Llyn Ogwen, and the lakes at Capel 
Curig, N. Wales. 

Diameter of shell 32-44 y* 

10. CoCHLIOPODIUM MINUTtFK, sp. b. (Pi. 28. figs. 6-10.) 

Very minute, with a cup-shaped delicate shell having an 

extremely wide mouth. Body-protoplasm granular; pseudopodia 
somewhat irregular, usually attenuated at the extremity. 
Nucleus absent. One or two vacuoles present in some indi¬ 
viduals, but entirely absent in others. 

Diameter of shell 12*4-13*5 

Llyn-y-cwm-ffynon, N. Wales. 

This small CocJiliojpodium was observed in abundance among 
numerous Desmids in washings of Isoetes . The shell is very 
delicate, with a widely open mouth, and is structureless: it is 
also flexible, assuming various unsyinmetrieal shapes as it accom¬ 
modates itself to the animals movements. Been from above the 
shell is usually circular, but it frequently exhibits an irregularly 
undulate margin. 

The pseudopodia are commonly somewhat flattened extensions 
of colourless ectoplasm with distinctly attenuated ends. Some¬ 
times they are flat, sheet-like expansions of irregular outline, 
which now and then fuse together, forming a bell-shaped ring of 
ectoplasm extending outwards from the edges of the mouth. 
In all cases they are colourless., hyaline projections showing 
no trace of any granulation. The animals, when active, extend 
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and retract these pseudopodia with considerable rapidity of 
movement. 

The body-protoplasm within the shell is of a much darker hue 
than the pseudopodia, and, with the exception of a few instances 
in which it was homogeneous, exhibits a number of prominent 
granules. No nucleus was present in any of the individuals, 
but some possessed one or more vacuoles, which, however, were 
never observed to pulsate. 

C. minutum is readily distinguished from (7. bilimbosum by its 
minute size, its more delicate shell, and the absence of a nucleus* 
Moreover, it does not possess the punctate, expanded band of 
the shell in the region of the mouth. 

11. Cochliopqdium yestitum, Archer , in Qu * Jour. Micr . 
Sci. 1876, p. 299; 1S77, p. 334; Leidg , J Veshw. EJiiz. N. Amer . 
1879, p. 188, t. xxxii. fit 26-28.—Amphizonella vestita, Archer , 
L c. 1871, xi. pp. 112, 135, t. vi. if. 1-6. Cochliopodium pilosum, 
Hertwig 4' Lesser , in Archiv jur mikr . Anat. 1874, x. Suppl. 
p. 78. 

Esher West-end Common, Surrey. It occurred in great 
abundance in ditches and ponds among various Algse: June- 
Aug. 1894-5. Diameter without spines 25-45 /x; length of 
spines 3*7-5 jj.. The majority of the individuals were colourless, 
but a few possessed chlorophyll granules. 

8heep J s ^ Green, Cambridge, July 1896, somewhat scarce. 
None of the individuals possessed any colouring-matter. 

I am inclined to agree with Schulze (in Archiv fur mikr. 
Anat. xi. p. 337) that the chlorophyll granules frequently found 
in individuals of this Ehizopod have been originally taken into 
the body-protoplasm as food. 

12. Cochliopodium loxgispisum, sp. n. (PL 28. fig. 1.) 

Shell very thin and delicate, subspherieal, with a broadly open, 

somewhat prominent mouth ; exterior of shell covered with very 
long, extremely delicate, hair-like, radiating spines. Body- 
protoplasm granular, and with many highly-refractive globules. 
Nucleus large and round, situated towards the fundus. With, 
one (or sometimes more) contractile vacuoles. Pseudopodia few 
broad and expansive, granular in the central part but hyaline 
and indistinct towards the edges* 
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Diameter of shell 42 y ; diameter of month of shell 34 ft ; 
length of spines 23-29 y. 

Wicken Fen, Cambridgeshire: duly 1899, amongst Char a 
1iispida. 

The thin shell and the extremely long, delicate spines readily 
distinguish this species from C. vestitum , Archer. The spines 
are also more numerous than in the latter species, and the mouth 
of the shell is comparatively broader than in any specimen of 
C . vestitum I have seen. The pseudopodia are also thicker and 
more expansive, and the refractive globules from the body of 
the animal often pass into them. No green colouring-matter 
was obtained in any of the examples. 


Gen. Aecella, Ehrerib. 

13. Abcella vulgaris, JShrenh . Ahhand . Alcad. Wiss . Berlin, 
1880, pp. 40, 53, etc. t. i. f. vi; Inf us. 1838, p. 183, t. ix. f. v; 
Carter , in Ann . Mag . Nat. Mist . xviii. 1856, p. 128, t. vii. f. 79 ; 
1864, xiii. p. 30, t. ii. f. 14—A. hemisphseriea, Berty, 1852. 
Arcellina vulgaris, Carter , 1856. 

Generally distributed throughout the British Islands. 

Yar. gibbosa. — Arcella milgaris , Leidy, Freshw. Bhiz. N. 
Amer. 1879, t. xxvi. ff. 23-24.— Arcella gibbosa , Penard, in Mem. 
Soc. de Phys. et d’Hist. Nat. de Geneve, 1890, tome xxxi. no. 2, 
p. 155, t. v. ff. 96-99, t. vi. f. 1. 

The convex surface of the shell faceted, the facets being 
circular depressions which fade away towards the edges of the 
shell. Shell dark brown in colour, sometimes,, nearly black. 

In bogs, New Forest, Hants. In pools, Llangelynin, near 
Conway, N. Wales. Bog about two miles south of Clap ham, 
*W. Yorkshire. 

From the last-named locality the specimens were very large, 
exceeding in dimensions any forms of the species I have yet 
come across. The diameter of the shell w r as in some cases as 
much as 240 

14. Aecella discoides, Mhrenb. Monatsb. Alcad , Wiss. Berlin , 
1843, p. 139;, leidy , Bresliw . Bhiz. N. Amer. 1879, p. 173, 
t. xxviii. ff. 14-38. 

Widely distributed, but not so abundant as A. vulgaris . At 
2200 ft. on Glyder Each, N, "Wales. 
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15. Arcebla miteata, Leidy , in Froc . fe*. Fhilad . 

1876, p. 56; Freshw. Ehiz. FT. Amer. 1879, p. 175, t. xxix. 

A rare species which 1 have only obtained in abundance 'from 
the two following localities:—Cocket Moss, near Giggleswick, 
W. Yorkshire, amongst Sphagnum and Utricularia minor, 
Moel Siabod, N. Wales, in Sphagnum- pools. 

Height of shell 100-145 p ; diameter of shell 100-152 p. 

The mouth of the shell of this Ehizopod is inhumed into the 
cavity of the shell, forming a short, broad, tube-like mouth. 
Leidy figures the pseudopodia as arising from the body-proto¬ 
plasm at the inner end of this tube ; but in all the living forms 
observed, a ventral column of protoplasm passed from the body- 
protoplasm into this tube, completely filling it up to the outer 
end. The pseudopodia then arose from the extreme ventral 
surface of this mass of protoplasm in the tube. 

16. Arcella artgcrea, Leidy , in Froc, Acad. Nat. Sci* 
Fhilad . 1876, p. 57 ; Freshw . Ehiz. N. Amer, 1879, p. 178, 
t. xxx. if. 1-9. 

Bog above the lakes at Cape! Curig, Wales. 

Very large forms :—Diameter of shell (inclusive of rim) about 
,300 ft; diameter of mouth 73 p; height of shell about 110 u. 
Leidy gives 176 p as his greatest breadth. (PL 28. fig. 2.) 

Churchill, Co. Donegal, Ireland. 

Diameter of shell about 85 p, 

I was unable to find any living specimens, all the shells being 
empty. The body of the shell was faceted, as in many of the 
more angular forms of A . vulgaris . It is apparently a very rare 
species, as I have never met with it from any other localities. 

Gen. Cextroptxis, Stein. 

17. Cejktiiqpxxis ague eat a, Stein, Sitz. bohm. Akad . Wiss. 
1857; Leidy , Freshw. Ehiz . AT. Aimer. 1879, p. 180, t. xxxi. 
if. 1-82, t, xxxii. fib 29-37.—Arcella aeuleata, Fhrenb ., Abhand. 
Akad . Wise. Berlin, 1880, p. 40 ; 1341, p. 368, t. iii. f. 5. 
Echinopyxis aeuleata, Clap. ■ 4' Lachm. Etudes Inf us. 1859, 
p. 447; Garter , in Ann. Mag . Nat. Mist . xiii. 1864, p. 29, t. i. f. 8, 

This Ehizopod is very abundant and widely distributed, and 
the shell exhibits more variation than that of any other testa¬ 
ceous form. Some exceptionally large individuals were, met with 
from near Athry Lough, W. Ireland, with a diameter of 450 y 
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without the spines. It was observed in many varied localities 
up to 3000 ft. on Snowdon* IN. Wales, and 8000 ft. in Scotland. 

Although this animal was first described by Ekrenberg as a 
species of Arcella , and is yet regarded as such by some authors, I 
think there can be no doubt that it bears a closer resemblance to 
Dijflugui constrict a than to any other testaceous Hhizopod. 
Leidy points this out most clearly, and gives illustrations of 
numerous intermediate forms, and Bloch maun also comments 
upon it. 

Prom near Knaresborough ^and from near Giggles vrick, W. 
Yorkshire, a large number of small examples were seen with the 
shells composed of sand-grains. The shells were very much 
oblique, and possessed three smooth, chitinous spines at the 
fundus, each spine being sharply apiculate. Diameter of shell 
63 fL ; length of spines 25 ft. 

A peculiar form was met with from Widdale Beck, N. York¬ 
shire, with fourteen spines arranged in an arc, those at the 
fundus being very short, and those towards the mouth very long. 
Diameter of shell without spinesJL90 p. 

Some striking forms were observed from Terrington, N. York¬ 
shire. The shells were thin, chitinous, and almost transparent. 
Diameter of shell 120 p. Three short, thick spines were present, 
each spine being perforated at the apex. Thus, in addition to 
the mouth of the shell, there were three open, tubular passages 
placing the interior of the shell in communication with external 
surroundings. Owing to the thinness and transparency of the 
shells, I was enabled to carefully examine the structure of 
the chitinous membrane of which they were composed. Leidy 
remarks (loc, cit . p. 183) that “ while spineless specimens of 
CentropysciS) composed of chitinoid membrane, approximate to 
Arcella in character, I never could satisfy myself that the shell 
of the former exhibited the cancellated structure of the latter. 
In some chitinous shells of Centropyxis I have observed a 
punctated appearance of some uniformity, but it did not display 
the dear cancellated arrangement so characteristic of the shell 
of Arcella ” 

The chitinous membrane composing the shells of the Terring- 
ton forms was of a pale yellow colour and minutely scrobiculate, 
The serobiculations were irregularly disposed, being scattered 
more or less in groups, and between them were numerous much 
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smaller punct illations. The structure of the shell-membrane of 
the particular forms described was thus of a somewhat different 
nature from the cancellated structure exhibited by the shells of 
Arcella. (Cfr. PL 29. figs. 15,18.) 

Tar. ecobxis, Leidy , L c. p. 180, t. xxx. ff. 20-34, t. xxxi. ft. 33, 
34 .—Arcella ecornis , Ehrenb. Abhand. Akad. Wiss. Berlin, 1S41, 
p. 368, t. i. f. 9, t. iii. f. 46. Gentropyxis laevigata , Penard, in 
Mem. Soc. Phys. et d’Hist. Nat. Geneve, tom. xxxi. no. 2. 1890, 
p. 151. t. y. ff. 42-44, 49-55. 

Not so abundant as the typical spined form. Obtained if very 
abundantly on damp moss on limestone rocks, Ingleton, N. York¬ 
shire. Also from near Bowness, Westmoreland. 

Gen. Difelugxa, Leclerc . 

IS. JDiEELUGXA constbicta, Leidy , FresJiw, Phiz, N. Amer. 
1879, p. 120, t. xviii.—Arcella eonstricta, Ehrenb. Abhand, Akad, 
Wiss. Berlin , 1841, p. 410, t, iv. f. 35, t. v. f. 1. Difflugia 
marsupiformis, Wallich , in Ann . Mag, Mat, Mist* xiii. 1804, 
pp. 241, 244, t. xvi. ff. 3-5. 13. platystoma, Penard, in Mem . 

Phys. et d'Hist . A 7 ^. Geneve , tom. xxxi.no. 2, 1890, p. 143, 
t. iv. ff. 35-37. 

A very abundant species which exhibits much variation, many 
of the forms being practically indistinguishable from Centropyxis 
aculeata var. ecornis . The highest elevation at which 1 obtained 
it was 3000 ft. on Snowdon, N. Wales. 

19. Dieelugia pteieobwis, Berty , 1S48; Kennt . kleinst, 
Lebensf, 1852, p. 187, t. ix. f, 9 ; Leidy , Freshw . Phiz. N Amer, 
1879, t. x., xL, xii. ff. 1-18, etc.—D. compressa, Garter , in Ann, 
Mag . AbZ. xiii. 1864, p. 22, t. i. ff. 5, 6. I). entoehloris, 

Leidy , Pn?c. AcaA A T &Z. $<?i. Bhilai . 1874, p. 79; 1875, p. 807. 
D. saxieola, Penard , in Mem . &<?c. P%s. iV Hist. Nat . Geneve , 
tom. xxxi. no. 2, 1890, p. 138, t. iii. ff. 50-53. D. aveliana, 
Penard , Z. c. p. 144, t. iv. ff. 38-40. D, faliax, Penard , l, c, t, iv. 
ff. 41-51. D. lucida, Penard , Z. c. p. 145, t. iv. ff. 52-58. D. 
bacillifera, Penard, et var. inflata, Penard, I. c. p.46, t.iv. 5181-71. 
D. laneeolata, Penard, Z. c. p. 145, t. iv. ff. 59, 60. 

The most widely distributed species of the genus, especially in 
quiet‘waters. It is subject to very great variation, not only in 
outward form, but also in the nature of the materials composing 
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the shell* Only once have 1 obtained it from wet rocks, and 
that was at an elevation of 8000 ft. on Snowdon, 1ST. Wales. 

The three following are the most noteworthy forms I have met 
with:— ■ 

From a bog near Widdaie Beck, N. Yorkshire, numerous 
large specimens were noticed with thin chitinoid shells with which 
were incorporated, very large Diatoms {Nfavicula viridis and 
N. major). Precisely similar forms were noticed in which the 
shells consisted almost entirely of Diatoms ( VanheurcMa rhom - 
boides and Navicula divergent) from near Clap ham, W. Yorkshire, 
and from Mickle Fell, N. Yorkshire. 

From Lough Shannacloontippen and Ballynahinch, W. Ireland, 
numbers of minute forms of this Bhizopod were observed. The 
shell was chitinoid, of a pale yellow colour, and a few sand- 
grains were attached irregularly at the fundus. The same form 
was noticed from Capel Curig, N. Wales, except that the 
chitinous shell was colourless. Length of shell 29-80 y; breadth 
18-24 jjl. (PL 28. figs. 18, 14.) « ■ • 

From Llyn Idwal, N. Wales, the forms possessed long slender 
necks, and the shell was composed of exceptionally large sand- 
grains. The same form was also obtained from Lockett Moss, 
near Giggles wick, W. Yorkshire. Length of shell about 250 y; 
breadth 46 

Var. tas, Leidy , Freshw. Bhiz. FT. Amer. 1879, p. 99, t. xii. 
ff. 2-9.— D. vas , Leidy, in Pi’oc. Acad, Nat. Sci. Philad. 1874, 
p. 155 ; 1875, p. 307. 

Not uncommon, but rarely so abundant as more typical, forms 
of D. pyriformis . The peculiar neck of this variety is very 
characteristic. 

The largest forms, seen were from the New For.est, Hants, 
Length of shell 470 y ; breadth 880 y; breadth of neck 100 y. 

Some peculiar forms were seen from Llyn Idwal, N. Wales, in 
which the sand-grains composing the neck were quite transparent 
and colourless, whereas those composing, the body of the shell 
were yellow and opaque. Length 460 y ; breadth 800 y. 

20. Dxiebtoia ttrceolata, Carter , in Ann . Mag. Nat . Mist. 
xiiL 1864, pp, 27, 37, t. i. f. 7; Leidy, L c. p. 106, t. xiv.— 
D. lageniformis, Wallich , in Ann . Mag. Nat. Hist. xiii. 1864, 
p. 240, t. xiv. if. 15, 16. 
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A rare species, which. 1 have only obtained copiously from 
Bowness, Westmoreland, 

. 21. Difflugia acuminata, Wirenb. Infos . 1838, p. 131, t. ix. 
f, 8; Leidy , Z. c. p. 109, t. xiii.—D, bacillariarum, 'Forty. 

An abundant and widely distributed species, which I have 
observed up to 2200 ft. on Grlyder Bach, 1ST. Wales. 

Yar. amphora. — F. amphora, Penard, in Mem. Soc. Phys. et 
d’Hist. ISFat.G-eneve, tom. xxxi. no. 2,1890, p. 139, t. iii. ff. 55-65. 
Not D. amphora , Leidy (which is a variety of D. urceolata). 

Differs from typical D. acuminata in the upper portion of the 
shell being acutely conical but not acuminate. 

This variety frequently possesses a shell consisting of a thin 
cbitinous membrane incorporated with Diatoms. Cfr. Leidy, 
l. c. t. xiii. ff. 23-26. Such forms were very abundant from 
Docket Moss, near Giggleswick, W. Yorkshire, and in all cases 
the Diatom was Vanheurckia rhomboides var. sacconica. 

Yar. elegans.— F. elegam , Penard, l c . p. 140, t. iv. ff. 4-11. 

A small variety with the acuminate apex of the shell tube-like 
and perforated. Length of shell 94-100^; breadth of shell 
52-58 ft ; breadth of mouth 27-31 ft. (PL 28. figs. 11-12.) 

Wicken Fen, Cambridgeshire. Llyn-y-cwm-ffynon, 1ST. Wales. 

The shells of this variety are generally cbitinous, pale yellow 
or brown in colour, and they may or may not be encrusted with 
a variable amount of sand-grains. The body of the animal is 
quite normal, and is supported towards the apex of the shell by 
the usual, protoplasmic, stay-like projections. The actual apex 
of the shell is drawn out into a long tube, which is frequently 
bent at a considerable angle to one side, and the end of this tube 
is open. I have never observed any exudation of protoplasm 
into this tube, the body of the animal being somewhat removed 
from its base. As the shell possesses two openings, one at each 
end, it is quite comparable to shells like Difrema and Amphitrema, 
which are placed in the family Amphisfomina , although in 
the Fifingia only one aperture is utilized for the protrusion of 
pseudopodia. 

Occasionally a few Diatoms are incorporated into the shell, 
and one instance was noticed in which a number of living Diatoms 
were attached to it. 
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22. Difflhoia coroha, Wallich , in Ann. Wag* Wat. Hist. 
1864, xiii. t. sv. IF. 19, 20; Leidy , Freshv. Bhiz. N. Amer . 1879, 
p. 117, t xvii, 

■ A rare species which. I have only observed from Llyn Llydaw, 
Snowdon, and in pools, Y Foel Fras, N. Wales. In all the 
specimens observed the spines were very robust. Length of 
shell 150-160 ju; breadth (including spines) 165-182 g ; breadth 
of mouth 75/i. 

23. DrPFLtraiA g-lobtixosa, Dujardin , in Ann . Nat. 1837, 

viii. p. 311, t. ix. f. 1 a, b ; Leidy , c. p. 96, t. xv. ff. 25-31; 
t. xvi. if. 1-24. D. globularis, Wallich , in Ann. Mag. Nat . LLkL 
xiii. 1864, p. 241, t. xvi. ff. 1, 2, 17, 27. D. acropodia, Hertwig 
Sf Lesser , ArcJdv far mihr . Awatf. 1874, x, SuppL p. 107 9 

t. ii. f. 6. 

A general and widely distributed species, exhibiting con¬ 
siderable variation in size and form. I have obtained it at 
2700 ft. on Glyder Fawr, and at 3000 ft. on Snowdon, N. 
Wales. 

The smallest forms observed were from Boundhay Park, 
W. Yorkshire. The shells were straw-coloured and slightly 
asperulate; diam. 13*5-17 g ; diam. of mouth 5*7 g. (PL 29. 
figs. 17,18.) 

Another small form, which was abundant from Lough Guitane 
and Tore Mt., S.W. Ireland, possessed a yellow, chitinous shell 
with an exceptionally wide mouth. Liam. 38 g ; diam. of mouth 
29-33 g. 

Two specimens were observed conjugating from Cocket Moss, 
near Giggleswick, W. Yorkshire. From this locality the animals 
possessed a perfectly globose, colourless chitinous shell, attached 
to which were a few sand-grains and numerous large Diatoms. 
The mouth was relatively very small. Diam. 190 g; diam. of 
mouth 52 g. 

24. DiffluCtTA lobostoma, Leidy ,, in Bros. Acad. Nat. Sci 
Philad . 1874, p. 79; 1877, p. 307; FresJnc. Bhiz. N. Amer. 
1879, p. 112, t. xv. ff. 1-24, t. xvi. ff. 25-29.—D. crenulata, 
Leidy, 1874. 

Somewhat scarce. Diameter of shell 49-285 g. 

Form with a three-lobed mouth observed from Carlton Bank, 
N. Yorkshire ; Llyn Cwlyd and Capel Curig, N. Wales. 



FEESHWATEB EHTZOPODS A'ND HELIOZGA. 


821 


Eorm with a five-1 obed mouth observed from near Sedbergh, 
W. Yorkshire*. These specimens were very much larger than 
any previously recorded. 

Gen. Lecqttebetisia, Sehlumberger. 

25. Lecqttebetisia spxbalis, Blochmann , Die mikr. Thierwelt 
cles Siissivass I. Protozoa, Hamburg, 1895, p. 17.—Biffiugia 
spiralis, Ehrenh . 1840 ; Ahhand. Alead. Wise. Berlin, 1871, 
p. 274, t. iii, ff. 25-27; Pritclu In fits. 1861, p. 558. Leeque- 
reusia jurassiea, Schlumb . zVz $cz. 2Y?£. 1845, p. 255. Biffiugia 

Helix, Cohn,) in Zeitschr.fi wissensch. Zool. 1S58, p. 261. 

Generally distributed and abundant. The amount of coiling 
of the shell and the nature of the materials composing it vary 
considerably. The forms possessing a shell composed entirely of 
sand-grains are somewhat rare. 


Gen. Nebela, Leidy . 

26. Nebela collabis, Leidy , Breshw. JRihiz . N. Amer . 1879, 
p. 145, t. xxii.; t. xxiii. ff. 1-7 ; t. xxiv. ff. 11, 12.—Biffiugia 
collaris, JEhrenb. Monatsb . Ale ad. Wiss. Berlin, 1848, p. 218. 
B. peltigeraeea, Carter , Ann. Mag. Nat. Hist. xiii. 1864, 

t. i. f. 12. B. symmetrica, Wallich , in Ann. Mag. Nat. Hist. 
xiii. 1864, t. xvi. ff. 27-33. Nebela militaris, Bernard, in Mem. 
Soe. Bhys. et I Hist. Nat. Geneve , tom. xxxi. no. 2, 1890, p. 164, 
t. vii. ff. 16-22. 

Widely distributed, especially in Sphagnum-bogs. Up to 
2000 ft. on Glyder Each, and 2700 ft. on Glyder Bawr, 
N. Wales. In Sphagnum- pools, Orkney Is. 

Yar. lag ex ifgr mts.— N. lagenifiormis , Penard, 1. c. p. 158, 
t. vi. ff. 50-61, N ‘ ambigua. Cash, in Trans. Manchester Micr. 
Soc. 1891, p. 50, t. ii. f. 17. 

This variety is distinguished by its more elegant outline and 
prominent neck. In habit, structure of shell, etc. it is precisely 
similar to typical N. collaris . Length of shell 115-123 y ; breadth 
of shell 63-70 y; breadth of mouth 25-27 y. 

A less frequent form than the type, and one which I have only 
obtained in quantity from pools on Penyghent, W. Yorkshire, 
and from Gape! Curig, N. Wales. ■ 
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27. Nebela. elabeleulifm, Leidg , in Proa . Acad Nat . to'. 

1876, p. 118, ff. 0, 7 ; 1877, p. 264; Breshw . Bkiz . N 
Amer . 1879, p. 152, t. xxiii. ff. 8-19. 

E*ot so abundant as the preceding species; often found amongst 
mosses on dripping rocks. Up to 2700 ft on Griyder Fawr 
17. Wales. 

28. Nebela dentistoma, Benard, in Mem . Soc. BJiys. ei 
cVHist . Nat. Geneve, tom. xxxi. no. 2, 1890, p. 162, t. vi. ff. 98- 
100; t. vii. ff. 1-5.—1ST. cremilafca, Gash, in Trans . Manchester 
Micr. Soc. 1891, p. 50, t. ii. f. 18. 

Length of shell 108-118 p. ; max. breadth of shell 82-88 p ; 
breadth of mouth 86-88 p ; thickness 42 p. 

Amongst Bhilontis font ana in springs at 2700 ft. on Grivder 
Fawr, N. Wales. 

This species, which is either rare or overlooked, is completely 
different in outward form from N collar is , the only species with 
which it could he confounded. Except for the mouth, it is a 
perfect oval in shape, and that orifice appears as a chord cutting 
off the narrower end. There is not even the faintest suspicion 
of a neck, and the mouth is considerably wider than in any form 
of N. collaris . The specific name refers to the nature of the 
mouth, and therein lies the character which at once distinguishes 
N. dentistoma from N. collaris . The mouth of the shell of the 
former species always presents a crenulate appearance, owing to 
the irregular disposition of the small plates composing the shell, 
whereas the mouth of the latter species is perfectly smooth and 
sometimes slightly thickened. The ratio of the breadth of the 
mouth to the breadth of the shell in N. dentistoma averages 
1: 2*8, whereas in N. collaris it averages 1: 2’8. 

29. Nebela caeinata, Zeidg , in Broc. Acad. Nat . to*. Bhilad . 
1876, p. 118, C 10, 11; Fresho. Bids. N. Amer. 1879, p. 154, 
t. xxiv. ff. 1-10,—Difflugia carinata, Archer , 1866; in Qu. 
Jour. Micr. Set . 1869, ix. t. xx. f. 12. 

Although widely distributed this species is not abundant. It 
is usually found amongst Sphagnum. I obtained numerous 
examples from some deep Sphagnum- pools at 2200 ft, on Glyder 
Fach, N. Wales. 
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80. Nxbela hippo ore pis , Leidy . IV. Amer. 1879, p. 156, 

t. xiv. ff. 9-14 

Length of shell 183 p ; breadth 133 p ; breadth of mouth 29 p. 

Amongst wet Sphagnum below the outlet of Llyn Idwal, 
3ST. Wales. 

Only one specimen of this rare species was observed, and it 
was an old, empty shell. The digitate processes of the carina 
which pass down into the cavity of the shell are unique and 
unmistakable. It has only previously been found in New 
Jersey. 

Blochraann suggests that it is the same species as Ah bigibhosa , 
Penard, hut on careful comparison the two shells are seen to be 
of quite a different nature, N bigihlosa being entirely devoid of 
a keel. A species which may, however, ultimately prove to be 
A 7 , hippo or epis is N. galeata , Penard, but Penard’s figures are 
too indistinct for one to form any definite opinion. 

31. jSiEbela barbata, Leidy , in JProc. Acad . Nat. Sci. JBMlad . 

1870, p. 119, f. 8; Freshw . JBhiz . N. Amer. 1879, p. 159, t. xxiv. 
ff. 14-17. 

Llyn Llydaw, Snowdon, N. Wales. A number of minute 
sand-grains were attached to the shell. Length 198 p ; breadth 
50 p ; length of spines about 15 p. 

Gen. Heleopera, Leidy. 

32. Heleopera pxcta, Leidy, Freshw . Bhiz. N . Amer . 1879, 
p. 162, t. xxxi. ff. 1-11.—Difffugia spbagni, Leidy , 1874 Nebela 
sphagni, Leidy, 1876. 

Not uncommon in Sphagnum -pools and bogs. Prequently 
met with in the encysted condition. 

33. Heleopera petricola, Leidy , l. c. p. 165, t. xxvi. ff. 12-20. 

A much scarcer species than M.picta. Bog near Widdale 

Beck, N. Yorkshire. Hawkshead, Lancashire. Cap el Curig, 
N. Wales. Near Glenties, Co. Donegal, Ireland. Orkney Is. 

Gen. Quadrtjla, F. E. Schulze. 

84. Quadrtjla symmetrica, F. E. Schulze, in Archie far 
mikr. An at. 1875. p. 329, t. xviii. ff. 1-6; Archer^ in Qu. 
Jour . Mi or. Sci. 1877, p. 122.— Difflugia symmetrica, WallieJi, 
in Arm , Mag. Nat . Mist. xiii. 1864, p. 245. D. assulata, Ehrenb 

1871. 

nXHH, aoURH.—ZOOLOOT, TOD, XXVIII, 


23 
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Widely distributed, but rarely abundant. Not uncommon 
amongst Sphagnum in peaty pools and bogs; also amongst 
mosses on wet rocks. 

I have noticed a small form of this animal in which the oral 
end of the shell is produced into a neck of considerable length. 
The chitinous plates composing the shell are also polygonal in 
form and more numerous. Length of shell 63-68 p ; breadth of 
shell 28-38 g ; breadth of neck 10-14 g, Lowness, Westmoreland, 
and Moel Siabod, 1ST. Wales. 

85. Q.xtadrxtla irregularis, Archer , in Qu . Jour . Micr . Set. 
xyii. 1877, p. 113.—Q. monensis, Gash , in Trans . Manchester 
Micr , Soc. 1891, p. 50, t. ii. ff. 14-16. 

Among mosses in a mountain-stream, Penyghent, W. Yorkshire. 
Length of shell 35 g ; breadth of shell 36 g ; breadth of mouth 
13 g; thickness 23 g. (PL 29. figs. 19, 20.) 

Not more than two or three specimens of this interesting 
species were observed, hut the shell is so characteristic and 
its aspect so different from that of Q. symmetrica , that it is 
impossible to confuse them. The plates composing the shell (or 
test) were comparatively regular in outline and arrangement, 
being approximately square and more or less arranged in oblique 
series. It agrees very well with Archer’s description in being 
64 smaller than Q. symmetrica , quite without any neck, the 4 mouth * 
being where a small chord seems, as it were, cut off the globular, 
or perhaps somewhat compressed test, nor are there any 4 lips 9 
nor even any evident thickened margin.” Archer states that the 
plates composing the test are arranged in longitudinal rows, but 
in the few specimens observed the rows of plates were slightly 
oblique. He also says: 44 mouth subcircular in outline,” whereas 
the mouth of the Yorkshire specimens was almost narrowly 
elliptical. This fact is immaterial, however, if the usual allow¬ 
ance be made for the variation which is so striking a feature of 
the testaceous Bhizopods. The specimens observed were un¬ 
doubtedly identical with Q, monensis, and, moreover, they also 
agreed with Cash’s description in possessing an elliptical mouth 
and obliquely disposed plates. But as I am firmly convinced 
that Q* monensis is the same species of Bhizopod as that named 
irregularis by Archer nineteen years previously, the latter 
name takes precedence. 
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G-en. Hyalosphenia, Stein. 

36. Hyalosphenfa cxjneata, Stein , Sitssungsb. bohn. Aicad . 
Wiss. 1857 ; Leidy , FresJm. Rhiz. N. Amer. 1879, p. 129, t. is. 
ft*. 1-10.—EL lata, Schulze, in ArcJiiv fur rnih\ An at. 1875, xi. 
p. 335, t. xviii. ft. 15-18; Archer, in Qu. Jour. Mier. Sci. 1877, 

p. 110. 

Cocket Moss, near Giggleswick, W. Yorkshire. Large speci¬ 
mens with a relatively broad mouth to the shell. Length of 
shell 75 p ; breadth of shell 60 p; breadth of mouth 31 p. 

River Ballanderry near its entrance into Lough Neagh, Ireland. 
Small specimens with a faint indication of a neck to the shell, 
the mouth of which is relatively small. Numbers of specimens 
were examined in a very active state, and each possessed two 
contractile vacuoles. The nucleus in these Irish specimens was 
comparatively small. Length of shell 56-62 p ; breadth 40-41 p ; 
breadth of mouth 13-14 p; thickness 16 p. (PL 29. figs. 21, 22.) 

37. EIyalosphenia ebegans, Leidy , FresJm. RJiiz. if. Amer . 
1879, p. 140, t. xx. ft. 19-29.-—Difflugia (Catharia) elegans, 
Leidy, in Rroc. Acad. Nat. Sci, Fhilad. 1874, p. 156. 

This species I have only observed among Sphagnum at Oocket 
Moss, near Griggleswick, W. Yorkshire. 

Leptochlaxiys, gen. n. 

Shell ovoid, slightly oblique, consisting of a thin, transparent, 
structureless, chitinoid membrane; narrower or ventral end of 
shell slightly produced and minutely expanded, terminating in a 
mouth which is often placed a little obliquely; vertical view of 
shell circular; mouth circular. Protoplasmic body completely 
filling the shell; nucleus very large and situated dorsally. With 
a single, short pseudopodium, broadly expanded and sometimes 
cordate. Yacnoles entirely absent. 

38. Leptochlajiys ampubbacea, sp. uniea. (PI. 29. figs. 23- 
26.) 

Small; body composed of finely grannlar protoplasm, con¬ 
taining a large punctate nucleus at the pole away from the 
mouth ; both green and brown food-particles present in the 
body-protoplasm. With a single pseudopodium (sometimes 
a faint indication of two), well differentiated into a lobe of dull 

23* 
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grey endoplasm enveloped in a larger mass of clear transparent 
ectoplasm. 

Length of shell 48-55 p ; diameter of shell 38-40 p ; diameter 
of mouth 15-17 p. 

This interesting Rhizopod was abundant among various Algse 
and Isoetes, in the shallow water at the margins of Llyn-y-cwm- 
ffynon, Glyder Fawr, HT. Wales. 

The structureless shell at first reminds one of Ryalosphenia , 
but, apart from the entirely different nature of the animal, the 
shell is at once distinguished from shells of that genus by its 
circular cross-section and circular mouth. It is a thin, trans¬ 
parent, chitinoid shell, generally somewhat obliquely ovoidal 
(or ellipsoidal), and possesses a slightly expanded, minutely bell¬ 
shaped mouth at the narrower or ventral pole. The shell is 
quite firm and rigid, and the body-protoplasm of the animal 
completely fills it, fitting closely to the inner surface. 

The nucleus, which, as compared with that of other lobose 
Rihizopods, is exceedingly large, is situated towards the extreme 
dorsal pole of the shell, and exhibits a finely punctate appearance. 
The body-protoplasm is of a dull grey colour, and is filled with 
granules of variable magnitude, more especially in the region 
immediately ventral to the nucleus. Yarious food-particles in 
different stages of digestion are noticeable in almost every 
individual, the animals feeding largely on unicellular Palmellacese. 
The method of feeding is quite normal. 

One of the most remarkable features of Zeptochlamys is the 
extraordinary pseudopodium. On the protrusion of the pseudo¬ 
podium the animal first exudes from the month of the shell a 
more or less globular mass of ectoplasm, which is transparent 
and very hyaline in appearance. This is followed by an exuda¬ 
tion of slightly darker-coloured, homogeneous endoplasm. The 
pseudopodium is quite a large mass, ever changing its shape, 
but never at any time becoming divided into two pseudopodia. 
At most, it becomes retnse at the broad, distal end, and at 
all times there is a well-marked separation into ectoplasm and 
endoplasm. 

INTo vacuoles (contractile or otherwise) were observed in any of 
the animals, and so far as I could ascertain they were absent. 

The genus is undoubtedly nearest to Crypto diffluyia , Penard 
(in Mem, Soc. Phys. et d’Hiafc._Nat. Geneve, tom. xxxi. no. 2, 
1890, p* 168, t. vii. ffi 95-107), ;but is readily distinguished by 
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the different mouth of the shell, and the nature of the animal 
and its pseudopodia. 


Pam. Eithl yphina. 

Gen. Etjglypha, Du jar din. 

39. Etjglypha alveolata, Bujardin , Infusoires, 1841, p. 252, 
t. ii. ff. 9, 10; Her twig § Lesser, in Arch id fur mihr. Amt . 
1874, s. Suppl. p. 124, t. iii. f. 5 ; Leidy , Freshw. Bhiz. N. Amer. 
1879, p. 207, t. xxxy. ff. 1-18.—Diiflugia areolata, Bhrenb . I). 
acanthophora, Bhrenb . Eugljpha tubercuiata, Bug. E. laevis, 
Ferty. E. minima, Ferty. 

Generally distributed and often abundant. Very variable in 
the form of the shell and in the plates composing it. The young 
forms were described by Perty as B. Ice vis and B. minima. 

Some very large forms were noticed from Puttenham Common, 
Surrey; there were four strong spines in the dorsal region of the 
shell. Length of shell 154 fx ; breadth 80 jx. 

It was obtained abundantly at 2700 ft. on Glvder Eawr, 
N. Wales. 

40. Etjglypha ciliata, Leicly , Freshw. Bhiz. N. Amer . 1879, 
p. 214, t. xxxv. ff. 19, 20; t. xxxvi.; t. xxxvii. ff. 30, 31.— ■Dif- 
fiugia ciliata, Bhrenb. Monatsh . Ahead . Wise. Berlin. 1848, p. 379. 
Eugljpha eompressa, Carter , in Ann. Mag. Nat. Mist. 1864, xiii. 
p. 32, t. i. f. 13; Schulze, in Archie fur rniJcr . Ami. 1875, xi. 
p. 101, t. v. ff, 3, 4. 

Generally distributed, but not so abundant as the preceding 
species. The forms noticed with the largest spines were from 
the New Porest, Hants. It was obtained at 2700 ft. on Glvder 
Pawr, N. Wales, and conjugating examples were observed from 
Moel Siabod, N. Wales. * 

Var. stbigosa .—Biffiugia strigosa, Ehrenb. Buglypha strigosa, 
Leidy, in Proe. Acad. Nat. Sci. Philad. 1878, p. 172 ; Peuard, in 
Mein. Soc. Phys. et d’LIist. Nat. Geneve, tom. xxxi. no. 2, 1890, 
p. 179, t. ix. ff. 5S-6S. 

I have only occasionally met with the forms with more or less 
diffuse, hair-like spines, which are included in this variety. 
Bowness, Westmoreland. Bog . near Widdale Beck, N. York¬ 
shire. Eichmond Park, Surrey. Llyn Ogwen, N. Wales* 
Orkney Is* 
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41. Euglypha mucroxata, Leidy , in Proc. Acad. Nat. Sci. 

PJdlad . 1878, p. 172; Phiz. N. Amer. 1879, p. 219, 

t. xxxvii. if. 11-14. 

A rare species, whicli 1 bare only met with amongst Sphagnum 
at Hawkshead, Lancashire. 

One specimen was noticed in which there were two spines, one 
at the extreme apex, and the other some little distance below it. 
Length of shell (without spine) 128 g ; breadth 60 g. 

42. Exjg-lypha jbeachiata, Leidy, in Proc. Acad . Nat. Sci . 
Philad . 1878, p. 172; Freshio. Bhiz . N. Amer. 1879, p. 200, 
t, xxxvii. fh 5-10. 

Capel Curig, N. Wales. Small lakes E. of Eecess, W. Ireland. 
Length of shell about 120 g ; breadth about 32 g. 

This is another rare species of the genus, which I have only 
obtained twice, and in both instances from submerged Sphagnum. 
It was described by Leidy from New Jersey. 

Gen. Placocysta, Leidy. 

43. Placocysta spixosa, Leidy , Freshw. Bhiz. N. Amer . 1879, 
p. 221, t. xxxvii! .— -Euglypha spinosa. Carter , in Ann. Mag. Nat. 
Misti 1865, xy. p. 290, t. xii. f. 13; Archer , in Qu. Jour. Micr. 
Sci. 1872, xii. p. 90. 

Somewhat rare. Length of shell 120-127 g ; breadth 96-100 g ; 
breadth of month 50-54 g ; thickness about 38 g. 

Scarce in a bog near Bowness, Westmoreland. Hawkshead, 
Lancashire. Llyn llydaw, Snowdon, N. Wales: dead shells not 
uncommon, but no living animals seen. It is recorded as occur¬ 
ring in N. Wales in Qu. Jour. Micr. Sci. 1876, xvi. p. 287, bat 
described as 44 very rare indeed.” 

The form of the shell and the wide mouth with perfectly smooth 
edges are characters sufficient to distinguish this genus from 
Euglypha. 

Gen. Sphekoberia, Schlumberger . 

44. Sphehoderia lexta, Schlumberger , in Ann. Sci . Nat. 1845, 
p. 256 ; Leidy y Freshw. Bhiz . N. Amer. 1879, p. 229, t. xxxiv. 
ff. 25-41.—Euglypha globosa, Garter , in Ann . Mag. Nat. Mist. 
1865, xy. p. 290, t. xii. f. 14; Mertwig df Lesser , in Archiv fur 
miJcr. Anat. 1874, x. Suppl; p. 129, t iii. f. 7. 

Generally distributed throughout the British Islands* The 
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largest forms observed were from Wry nose, Lancashire. Length 
of shell 65 p ; diameter of shell 54 p. 

Var. fissibostba.— Sphenoderia fissirosiris , Penard, in Mem. 
Soc. Phys. et d’Hist. Kat. Geneve, tom. xxxl. no. 2, 1890, p. 184, 
t. x. £E. 80-40. 

Body of shell elliptic-ovoid; plates near the fundus round, hut 
larger and elliptical towards the mouth. Length of shell 46 p; 
breadth 23 p ; diameter of mouth 13*5 p. Llyn Boehlwyd, 
N. Males. Orkney Is. 

The only difference between this form and typical Sphemderia 
lent a is the presence of the larger, elliptical plates near the mouth, 
and this is insufficient as a specific distinction. 

The genus Sphenoderia is not recognized by Biochmann (Die 
mikr. Thierwelt des Siisswass., I. Protozoa, Hamburg, 1895, p. IS), 
who merges it with the genus Euglyplia . Personally, I think 
the narrow chitmous mouth, which is quite devoid of the plates 
of which the remainder of the shell is composed, is a very good 
generic character, and one which at once distinguishes Spheno¬ 
deria from Euglyplia. 

Gen. Assuliwa, Ehrenb . 

45. Assulixa semikultjm, Elirenb. 1871 ; Leidg, Freshio . 
Bhiz. JSf.Amer . 1879, p. 225, t. xxxvii. ff. 15-27.—Difflugia semi- 
nulum, Ehrenb. Monatsb . Akad. Wiss . 1848, p. 379. Euglypha 
brunnea, Leidg, 1874. E. tincta, Archer , 1875. 

General amongst Sphagnum and on wet rocks. Up to 3500 ft. 
on Lochnagar, Scotland. Orkney Is. 

Gen. Tbestema, JDujardm. 

46. Tbikema EiVCHEifYS, Leidg , in Froc. Acad. Wat ScL FMlad. 
1878, p. 172 ; Ereslrn . Bhiz. 27. Amer . 1879, p. 227, t. xxxix.— 
Difflugia enchelys, Ehrenb . Inf as. 1838, p. 132, t. ix. f. 4. Arcella 
hyalin a, Ehrenb . Trinema acinus, Dujardin , Infmoires , 1841, 
p. 249, t. iv. f. 1. Trinema eomplaaatum, Fenard. T. lineare, 
Fenard . 

Probably the commonest and most widely distributed of 
testaceous Ehizopods, occurring abundantly in all kinds of damp 
and wet situations. The largest forms noticed were from 
Mickle Pell, N. Yorkshire, and it was observed up to 2700 ft. 
on Glyder Eawr, 2L Wales. 
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Gen. CrPHODEitiA, Schlumberger. 

47. Ctphodebia ampulla, Leidy , in Proc. Acad . /Sfo\ 

P7«7«J. 1878, p. 178; Freshw. Phiz. IV. 1879, p. 202, 

t. xxxiv. ff. 1-16.—Bifflugia ampulla, JEhrenb. 1840; Abhandl. 
AJcad. Wiss . 1871, t. iii. f. 11. Cyphoderia margarltacea, Schlum¬ 
berger. in Ann . Sfcf. Nat. 1845, iii. p. 255; Hertwig Sf Lesser , m 
Archivfiir milcr.Anat. 1874, x. Suppl. p. 132. Euglypha curvata, 
Perty. E. margarltacea, Wallich. Oyphoderia margaritacea, 
var. major, Penard . 

General and abundant. The largest specimens observed were 
equal in size to those described by Penard as var. major , and 
were obtained from Stavely Dam, near Knaresborough, W. York¬ 
shire. Length up to 165 y ; breadth 66 y. It was obtained at 
over 8000 fr. elevation on Snowdon, 1ST. Wales. 

The form with the prominent mamillate process at the fundus 
was noticed from Wieken Fen, Cambs., and from Lough Neagh, 
Ireland. 

From Llyn Idwal, N. Wales, many active animals were noticed 
in which the body-protoplasm had retreated from the thick end 
of the shell, leaving a large space, but no strands of protoplasm 
stretched across this space from the body-protoplasm to the 
shell as in Areellas and Hyalosphenias. 

From Bowness, Westmoreland, numerous small specimens 
were observed with an apparently homogeneous, deep-brown shell, 
which was asperulate on its outer surface. The neck was also 
more pronounced and bent than in any other specimens I have 
seen. Length of shell 81-87 y; breadth 28-31 u. 

Fain. Git o mi in a. 

Gen. Pseudodipelugia, Schlumberger . 

48. Pseudodipflugia gbacilis, Schlumberger, in Ann. SeL 
Nat. 1845, iii. p. 254; Leidy, Freshw. Phiz- N Amer. 1879, 
p. 198, h xxxiiiff. 18-28.—Pleurophrys sphserica, Clap. etLaehn. 
1S59. Pleurophrys? ampbitrematoides, Archer. 

Somewhat scarce and liable to be overlooked. 

Capel Curig, N. Wales, amongst Sphagnum . Also near the 
outlet of Llyn Bochlwyd, N. Wales. 

Gen. Pamphagus, Bailey • 

49. Pamphagus htalinus, Leidy, Freshw . Phiz. N Amer. 
1879, p. 194, t. xxxiii. ff. 13-17.—Arcella ? hyalina, Mhrenb . 
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1838. Grromia hyalina, Schlumberger , 1845. Lecyfchium hya- 
linum, liertwig 4' Lesser ^ in Archiv fur mibr. Anat. 1874, x. 
Suppl. p. 177, t. iii. L 8. 

Not uncommon in ponds and lakes. Observed most abun¬ 
dantly from ponds, Cirencester, Gloucestershire, among JBotamo - 
getons . Also abundant among Isoetes , Llyn Idwal, N. Wales. 
Diam. 32-38 g. 

50. Pamphagus cfettjs, Leidy , Z. £. p.196, t. xxxiii. fL 11,12. 

The specimens were obtained from amongst mosses on wet 

rocks at over 3000 ft. elevation on Snowdon, N. Wales. They 
agreed very well with the animals described by Leidy, but were 
somewhat larger. Length. 59-76 p ; greatest breadth 32-36 g. 
(PL 29. fig. 27.) 

The vertical aspect of the animal was circular, and the pseudo¬ 
podia, which were much branched, exhibited somewhat active 
movements. The animals were all feeding upon a small species 
of Nitzschia , individuals being observed in which the whole body, 
inside the thin, hyaline shell, was packed with the valves of this 
Diatom. 

Gen. Gbomxa, 1 ajar din. 

51. G-bomia stagxalis, sp. n. (PI. 29. fig. 28.) 

Body small, perfectly spherical, usually green in colour* 
Shell chifcinoid, spherical, colourless or straw-coloured, very thin 
and transparent, smooth on its external surface. Mouth small, 
not readily visible. A large amount of protoplasm is exuded 
from the mouth, flowing all over the exterior of the shell, and 
giving rise to numerous, divergent and anastomosing pseudopodia. 
Nucleus small, often not visible, situated in the region away from 
the mouth. 

Diameter of body 28-32 p. 

Among Lemna minor in stagnant ditches, near Brigg, Lincoln¬ 
shire. 

This beautiful Ehizopod occurred in abundance in the sediment 
collected by washing and squeezing Lemna minor and a few 
species of filamentous algae. The only other freshwater species 
of Gromia are G. jluviatilis, Dujardin (in Ann. Sei. Nat. ser. 2, 
tom. viii., Zool. pp. 310-313), and G-. terricola , Leidy (in Proc. 
Acad. Nat. Sci. PMIad. 1874, p. 88; Preshw. Ehiz. N. Amer* 
1879, p. 277, t. xlvii. ff. 1-4). Prom both of these species 
G. stagnalis is readily distinguished by its small size, . green 
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colour, and habit. G. fiumatilis , Duj., was found among Potamo- 
geion in the E. Seine, and has an oval shell of much larger size. 
Gf. ierricola , Leidy, occurs on the ground amongst moist mosses, 
and is also a much larger animal. 

A species found amongst Ceratophyllum and other water- 
plants, and described as G. granulata by Schulze (in Archiv fur 
niikr. An at. 1875, xi. p. 117, t. vi. ff. 5, 6), appears to me to be 
hardly distinguishable from G. fluviatills, Duj. 

The green colour of G. stagnalis is due to the presence of more 
or less diffuse chlorophyll in the protoplasm of the body. This 
has most likely been acquired by the animal whilst feeding on 
the numerous small green algae with which it was associated. 
The protoplasm, which is poured out from the mouth of the 
shell in quantity, has a dull and somewhat translucent appear¬ 
ance, and exhibits no visible granulation. Nor is a continuous 
streaming movement to be observed in the pseudopodia, the 
general movements of which are very slow. 

Fam. Ampiistomina, 

Gen. Diplophrts, Barker. 

52. Diplophrts Archerii, Barker , in Qu. Jour. Micr , Sci. 
IS68, p. 123; LTertioig $ Lesser , in Archiv f ur milcr. Anat. 
1874, x. Sup pi. p. 139, t. iii. f. 9. 

In stagnant ditches, near Brigg, Lincolnshire. In bog-pools, 
Thursley Common, Surrey. Lough Gatny, Co. Donegal, Ireland. 

All the specimens observed were small in size, and without 
exception were solitary individuals. The average diameter of the 
body was 14 g. 

Gen. Amphitrema, Archer. 

53. Amphitrema Wrihhtiakum, Archer , in Qu, Jour. Micr . 
Sci. 1867, vii. p. 4; 1870, x. p. 122, t. xx. ff. 4, 5. 

This is evidently a rare species of Bhizopod. I have only 
obtained it once, from Llyn Llydaw, Snowdon, N. Wales. Length 
of shell 60 g ; diameter of shell 36 g. 

Some shells of an amphistonious Bhizopod were observed from 
near Eecess, W. Ireland, which probably pertained to this genus. 
The shells were chitinoid, yellow in colour, and each aperture was 
^situated on a slight protuberance. No living animals of tins 
form were observed. 
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Order YAMPYEELHDA. 

Gen. Yampteella, QienJcowshu 

54, Yampteella latebitxa, Leidy , Freshiv . JY. Amer. 

1879, p. 253, t. slv. ff. 10-16.—Amoeba lateritia, Fresenius , 
1856-8. Yanrpyrella Spirogyrae, Cienh. in Archiv fur mihr . 
An at. i. 1865, p. 218, tt. xii-xiii. ff. 44-56 ; Hertwig Lesser , in 
Archiv fur mihr . 1874, x. Sup pi. p. 61, t. ii. £. 2. 

Near Brigg, Lincolnshire. Diameter of animal without 
psendopodia 23-32 ju; diameter inclusive of long psendopodia 
67-77 p. (PL 29. figs. 29-31.) 

The Heliozoon-like form was abundant in a ditch amongst 
Lemna minor . The body of the animal was rarely globular, 
generally being ellipsoidal or even oblong. Outside the bright 
red, pigmented mass was a zone of clear protoplasm from which 
radiated a number of delicate psendopodia of considerable length. 
Between the bases of these delicate psendopodia the clear zone 
also gave origin to a number of much shorter, thicker pseudo¬ 
podia, which, although only capable of comparatively slow move¬ 
ments, were extended or retracted more quickly than the elongate, 
delicate, protoplasmic filaments. 

I was sufficiently fortunate to observe several of these animals 
feeding on the cell-contents of a species of Mougeotia . They 
have frequently been described as feeding on Spiroggra , but I 
know of no recorded instance of a species of this genus attacking 
a filament of Mougeotia . The animal attached itself firmly to 
the lateral margin of one of the cells of the filament, and in a 
very short time the long, delicate psendopodia were retracted. 
At the same time the clear, outer, protoplasmic zone was con¬ 
tinually putting forth and retracting shorter and stouter pseudo- 
podia. That portion of the animal which originally attached 
itself to the cell very soon had perforated it, a portion of the 
animal protoplasm passing into the cell and causing a violent, 
dancing movement of the granules of the vegetable protoplasm. 
Whilst this was happening the chromatophore of the Mougeotia- 
cell was observed to be disintegrating at a point immediately 
opposite the place of attachment of the animal. I watched this 
destruction go on for about two hours; it was accompanied 
by much violent movement on the part of the small granules of 
the protoplasm, but during that time only a portion of the 
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chromatophore and surrounding protoplasm of the vegetable cell 
had been absorbed by the Vampyrella. 

It has been stated by some authors that Vampyrella docs not 
perforate the cells of Spirogyra and other filamentous alga) on 
which it feeds, but attacks them and devours their contents by 
breaking the filaments at the joints. It is possible that it does 
so sometimes, but Cienkowski’s original observation ot the per¬ 
foration of the cells of Spirogyra by this animal is, however, 
amply confirmed by the attacks I observed V. later ifia to make 
on the cells of Mougeotia , a plant which breaks at the junction 
of the cells much more readily than Spirogyra , 

55. Yampyrella pedata, Klein ; J Stockmann, Die mikros. 
Thierwelt des Susswass., I. JProtozoa, Hamburg , 1805, p. 22.— 
Hyalodiscus rubieundus, Hertwig Sf Lesser , in Archil) f ur mikr . 
An at. 1874, x. SuppL p. 49, t. ii. f. 5. Plakopus rubor, Id JL 
Schulze , in Archie f ur mikr. Anat. 1875, xL p. 348, f. six. 
ff. 9-16. 

In the lakes at Capel Curig, and in Llyn-y-cwm-ffynorg 
N. Wales. Diameter of encysted stage 58-67 ft. 

The animals observed were subspherical or ovoidal in form, 
with the endoplasm filled with small granules of a bright red 
colour. They had previously been gorging themselves with food, 
as they were filled with large numbers of small Desmids, the 
contents of which had also become of the same red colour, 
1 was at first inclined to regard them as forms of Hyalodiscus 
rubieundus , but I think there is no doubt that the form described 
and figured by Hertwig & Lesser is merely a stage of Vampyrella 
pedata. The red colour of the Welsh examples was identical 
with the red colour observed in Vampyrella later ilia . 

Class HELI020A, 

Order APHB0IH0BACA. 

Gen. AcraropHRYs, Bhrenb* 

56. Actinophuts Sol, Khrenb. in Ahlumd . Akad. Whs* 
Berlin , 1830, pp. 42 etc. t. ii. f. 4 ; Infus . 1888, p. 308, t. xxxi, 
£ vi.; Wallich , in Ann. Mag . Nat. Eist. 1863, xi, p. 446, t. x. f. 4; 
Leidy, Freslnu. MHz. N\ Amer . 1879, p. 235, L xl—Trichoda Sol, 
Muller . Actinophrys difformis, JShrenh 
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General and abundant in still waters. 

From Llyn Teyrn, N, Wales, several forms were noticed of a 
deep reddish-brown colour and which possessed rather fewer 
pseudopodia. It is quite possible they belonged to some other 
species of Bhizopod, but they were associated with normal forms 
of A. Sol. Diameter 26-27 p. 

Forma picta. —Actinophrys picta , Leidy, I. c. 1879, p. 211, 
t. xlvi. f. 4. 

Near Brigg, Lincolnshire. Variable in size, the smallest forms 
having a diameter of only 31 p. Leidy’s species A. picta seems 
to me to be merely a form of A. Sol containing a considerable 
amount of more or less diffused chlorophyll granules. The 
general structure of the body, especially in the foamy appear¬ 
ance of the protoplasm and the nature of the pseudopodia, is in 
both cases identical. 

57. Actinophrts subalfina, sp. n. (PL 30. fig. 36.) 

Body subspherical, colourless, consisting of semitransparent, 
finely granulated protoplasm from which foamy vesicles are 
entirely absent. Nucleus single, large, finely granulated, gene¬ 
rally prominent. Contractile vacuole single, prominently situated 
at one edge. Pseudopodia very long, straight, rigid, with a 
delicate central axis, twice or three times longer than the diameter 
of the body, very robust and gradually attenuated to a fine apex ; 
containing numetous granules, but with perfectly smooth edges. 

Diameter of body 42-61 p; length of pseudopodia 60-125 p. 

Associated with Pamphagus curvus amongst wet moss on 
dripping roclvs, Snowdon, N. "Wales, at 3000 ft. elevation. 

This fine Heliozoou appears to be quite distinct from any form 
of Actinophrys Sol I have yet come across. The body , which is 
relatively small, has a totally different structure from that of 
A. Sol, the finely granular protoplasm being absolutely devoid 
of the fo un-like vesicles which are characteristic of the latter 
species. The pseudopodia are also of a different type, being, 
relatively longer and stouter, and distinctly though gradually 
attenuated to a very fine point; they possess smooth edges, but 
contain numerous scattered groups of minute granules. Punning 
up the middle of each pseudopodinra is a delicate thread-like axis 
which can frequently be traced clown into the body of the animal. 
The nucleus, which in A . Sol is usually* difficult of observation, is 
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in A. sulalpim quite a prominent feature. It is subspherical, 
situated more or less in the centre of the body, and exhibits a 
delicately dotted appearance, probably due to numerous fine 

granules. 

The contractile vacuole is relatively large and is situated at one 
side of the body. It commonly projects somewhat from the 
outer surface of the body, and but for this protuberance the 
animal presents an even edge all round. 

The habitat of A . siibalpna is somewhat remarkable, the 
animals occurring amongst mosses on the vertical face of dripping 
rocks, and also at a considerable elevation above sea-level. I have 
never yet found A . Sol except in still water. 

The dumbbell-like form of the animal (which I figure to 
illustrate the species—Pi. 30. fig. 36) might be considered merely 
as a case of fission, or as one stage in the conjugation of a pair 
of individuals. "When found it was in the stage figured. It was 
watched for some hours, and it ultimately separated into two 
individuals; but, as these individuals were normal and did not 
undergo any further changes so long as they were under observa¬ 
tion. I am inclined to regard it merely as ordinary fission. 

Gen. Actixosphjerium, Stein. 

58. Actixosph2Erium Exctihorxh, Stein , Sitzungsb . lohn. 
AJcai . TViss. 1857, p. 41; Heriicig $ Lesser , in Archiv fur 
mibi\ Anat . 1874, x. Suppl. p. 176, t. v. f. 1; Leidy, Freskw. 
FMz. X Amer. 1879, p. 259, t. xli.—Actinophrys Eichhornii, 

JBhrenb . 184:0. 

Widely distributed in still water, but not so abundant as 

Actinophrys Sol . 

Order CELAMYB0PH0BA. 

Gen. Hkliophrts, Greeff. 

59, Heliophrts yakiaxs, mb. —Heterophrys varians, Schulze , 
in Archiv fur mihr . Anat. 1874, x. p. 386, t. xxvi. ff. 2-5. 
Heliopbrys variabilis, Greeff,\ ibid . 1875, xi. p. 28, ff. 20-23. 

In ditches, near Brigg, Lincolnshire. Diameter of body 25 p. 

There can be little doubt that Heterophrys varians , Schulze, 
and Heliofhtys variabilis are forms of the same animal. The 
general body of the animal has in each case the same structure. 
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and in each it- is enveloped in a thick coat of apparently mucous 
material. This external envelope is very delicate, and in the 
specimens I observed was only rendered visible by small bacteria 
which adhered to its outer surface. The pseudopodia in the 
animals described by Schulze and Greeff are of the same type, 
and, moreover, this type is somewhat peculiar. Some, but not 
all, of the pseudopodia are branched, and to my mind this not 
only indicates a close affinity between the above-mentioned 
Heliozoa, but is quite sufficient to separate Greeffs Heliophrys 
from Archer's Heterophrys , 

The specimens observed from Lincolnshire possessed one 
nucleus, and this was in a somewhat excentrie position. No 
contractile vacuoles were observed, but I have no reason to 
believe that they were absent. 

Gen. Heterophrxs, Archer. 

60. HETEROrnurs mtriapoda , Archer, in Qu . Jour. Micr . SaL 
1869, n. s. ix. p. 267, t. xvii. f. 4. 

Llyn-y-ewm-ffynoD, N. Wales. Diameter of body about 27 y. 
The forms observed were somewhat small, but agreed in all 
respects with Archer’s description and figure. 

61. Heterophrxs radiata, sp. n. (PL 30. fig, 34) 

Body small, spherical, dark grey in colour, protoplasm densely 
filled with granules of variable size. Nucleus single, situated in 
an excentric position. No vacuoles observed. Outer coat of 
gelatinous material quite colourless, almost as thick as the 
diameter of the body, with a finely fimbriated outer surface. 
Pseudopodia numerous, long and delicate, with numerous 
scattered granules along their length. 

Diameter of body 21 y, with outer coat 58 y ; length of 
pseudopodia about 43 y . 

Epping Forest, Essex, in ponds. 

This species of Ueterophrys is nearest the one described by 
Hertwig and Lesser (in Archiv fur mikr. Anat. 1874, x. Sapph 
p. 215, t. v. f, 3) as H . spinifera ; but it is distinguished from the 
latter by the larger body and the much less fimbriated outer 
covering. The pseudopodia are also much more numerous, and 
in proportion to the size of the body are considerably shorter. 

From M. myriapoda , Archer, it is distinguished by its smaller 
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size, its more copious outer coat, and by its longer and more 
slender pseudopodia. 

This pretty little animal was obtained in washings of My Ho - 
phyllum from some large ponds in Bpping Barest, l^one of the 
individuals observed possessed any green colour, and I was unable 
to detect the presence of any vacuoles. The outer zone which 
envelops the body is very wide, perfectly colourless, and its 
outer surface exhibits an exceedingly delicate fimbriation, much 
more delicate than the fringing of the corresponding structure 
in JET, spiniferct or M. myriapoda . The pseudopodia are delicate 
strands of protoplasm, with numbers of relatively large granules 
scattered at intervals along their length. 

The extraordinary fimbriated (or 4 spinous ’) outer coat of 
H* Fazesii, Garbini (in Zoolog. Anzeig. xxi. no. 575, 1898, 
p. 668, cum fig. 2), is alone a sufficient distinction between it and 
IT. radiata. 

Gen. Sphjeeastrtjm, Greeff. 

62. SpHiEEXSTRUM Pocket, Archer , in Qu. Jour. Micr. Sci. 
xvh 1876, p. 85S. —Heterophrys Pockei, Archer , L c. lx. 1869, 
p. 267. Sphserastrum conglobatum, Greeff) in Archivfihr mihr . 
Anat. 1875, xi. p. 29, t. ii. fit. 21-26. 

Llvn Teyrn, N. "Wales, among Sphagnum cuspidal urn . 

All the animals observed were solitary and some of them of 
small size, but otherwise they were exactly like Archer’s descrip¬ 
tion. and figure. 

Gen. Lithocolla, F. E. Schulze. 

68. Lithocolla glob os a, F . E . Schulze , in Archiv fur mihr. 
Anat . 1874, s. p. 889, t. xxvi. £f. 6-10 ; Sehaudinn , 4 Ileliozoa ’ in 
Fas Tierreich, Berlin , 1896, p. 14. 

Diameter of body 28 p; length of pseudopodia about 81 p. 

Capel Curig, 2L Wales. 

The pseudopodia were granulated, and the investing sand- 
grains of the body-protoplasm were small and compact. I can see 
no difference between this animal and Elceorhanis cincta , Greeff 
(1878), except in the'granulation of the pseudopodia. Perhaps 
the two are identical, and, if so, Greeffs name will take pre¬ 
cedence. This lieliozooii was described originally from the 
Baltic Sea, and has also been recorded from fresh waters in 
Germany. 
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Order OHALAEQTHQBACA. 

Gen, Pqmpholyxophrys, Archer, 

64. Pompholyxophrys punicea, Archer, £32 Qw. Juzwa lZh?;\ 
is. 1869, p. 386, t. xvi. £. 45 ; s. 1870, p. 105, t. xvi. £. 4.— 

Hyalolampe fenestrata, Greeff, in Archiv fiirmihr, An at . 1869,. v. 
p. 501, t. xsvi. £. 37; Hertwig § Lesser, L c> 1874, x. Suppl. 

p. 221. 

Wicken Pen, Cambridge; abundant among Ohara hispida and 
Utricular ia vulgaris, in peaty pools and ditches. Diameter of 
body about 44 p. Pseudopodia few, radiating, and without 
granules. All the animals exhibited a rather quiet gliding 
motion through the water. The body-protoplasm contained a 
peculiar red pigment and sometimes a small amount of chloro¬ 
phyll, the latter perhaps obtained in the food. The globules 
of the enveloping skeleton were from 2-3*8 p in diameter. 

Hampsfell, Lancashire ; scarce among Myriophyllum in pools. 
The examples were inactive and possessed few pseudopodia. 
Several large vacuoles were observed in one individual. The 
siliceous globules were 8*2-4 p in diameter. 

N. Wales:—Among Sphagnum in a pool near Llyn Teyrn, 
Snowdon; Moel Siahod; Oapel Curig; Glyder Each, abundant 
in pools at 2200 ft. 

Gen. Bhaphibxqphrys, Archer . 

65. Bhaphibiophrys pabliba, F, F a Schulze , in Archiv fur 
mih\ Ami . 1874, x. p. 377, t. xxvi. f. 1 . 

Small forms with zoochlorellids; diameter of body about 
42 p. 

Llyn Idwal, N. Wales, among Isoetes. (PL 30. fig. 35.) 

Although the forms noticed from 1ST. Wales possess chlorophyll- 
bodies, I think they should be referred rather to B. pallida, 
Schulze, than to B. viridis , Archer. All the examples seen were 
solitary, and they possessed several contractile vacuoles, two 
characters which distinguish the former species from the latter. 
Moreover, the outer coat was colourless and the pseudopodia 
were ornamented with granules as in B. pallida . Schulze, in his 
description of B- pallida, mentions some larger, pale, shining 
corpuscles in the body-protoplasm, corresponding in size and 
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position to the chlorophyll-bodies of B. viridis* The chlorophyll- 
bodies which X observed (zoochlorellids ?) were numerous, but 
confined, towards the periphery of the body. X think that the 
Welsh examples are best described as forms of B.valUda , Schulze, 
containing chlorophyll-bodies. 

Gen. Acanthocjtstis, Carter. 

66. Acaxiitoctstis cbgetophora, Leidy , Breshio . Blitz* N* 
Amer. 1879, p. 264, t. xliii. ff. 1-6.—Trichoda chsetophora, 
ScJirank, 1S03. Aetinophrys viridis, JEJirenb . 1883 ; Infos . 1838, 
p. 804, t. xxxi. f. vii. Aeanthocystis turfacea, Carter , in Ann. 
May. Nat. Hist . 1864, xiii. p. 36, t. ii. f. 25; Hertwig Sf Lesser , 
■m Arehiv fur mihr . Anal. 1S74, x. Suppl. p. 204. A. viridis, 
Greefo in Arehiv fur mihr. An at * 1869, v. p. 481, t. xxvi. 
If*. 8-17. A. pallida, b c. p. 4S9, t. xxvii. f. 19. 

A somewhat uncommon species, of which the two most in¬ 
teresting forms observed were the following:— 

Prom Terrington, N. Yorkshire. A colourless form, with the 
smaller spines rather more numerous than the larger ones. 
Diameter of body 74 p ; length of large spines 40-44 p ; length 
of .small spines 16-19 p. 

From Barnes Common, Surrey. A specimen containing 
numerous oval chlorophyll-bodies and with the outer proto¬ 
plasmic envelope of a brown colour. Only the delicate spines 
were observed and these were much longer than usual. Diameter 
of body 67-76 p • length of spines 88-54 p* 

67. Acaxthoctstts paludosa, sp. n. (PL SO. figs. 32, 33.) 

Body spherical, consisting of finely granular protoplasm, often 
colourless, but sometimes bright green from the presence of 
numerous chlorophyll corpuscles of variable size. Nnolens central 
or subcentral, rarely visible in the living animal. Outer surface of 
the body firm, sometimes of a pale yellow .colour, beset with very 
numerous short siliceous spines. Spines delicate, simple, irre¬ 
gularly radiating, and with pin-head-like bases. Pseudopodia 
comparatively scanty, long and extremely delicate, beset along 
their length with numerous fine granules. 

Diameter of body without' spines 43-49 p ; length of spines 
5*3-8 p« 

In ponds and ditches, Sheep’s Green and Wieken Fen, 
Cambridgeshire. Near Shelf and near Ilkley, W. Yorkshire. 

* This animal is undoubtedly, the same species as the 
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“ Acanihocy&tis ?” mentioned and figured by Leidy in Ms 
Eliizopods of N. Amer. p. 270, t. xliii. ff. 14-16. It is of the 
same size, the delicate spines are exactly similar, and the in¬ 
dividuals were colourless or filled with bright green chlorophyll 
corpuscles. I have obtained it from four separate localities, and 
on two occasions it was in quantity; and as it has also been 
observed from the United States, and the specimens I observed 
showed no appreciable variation, I think it quite worthy to be 
named as a distinct animal. The same Heliozoon is mentioned 
hy Scourfield (P. Z. S. 1897, pp. 786-789) as occurring from 
Spitsbergen. 

To a certain extent it resembles the four following species :— 
Acanthoeystis Jlavo , Greeff, A . aculeata , Hertwig & Lesser, 
A . Party ana , Archer, and A, spinifera , Greeff. A. paludosa is 
sufficiently distinct to need no differentiation from the first two 
species. Prom A. Pertyana and A. spinifera it differs wholly in 
the nature of the spines, which are much more numerous and 
delicate. The pseudopodia are few in number and granular in 
appearance as in A. spinifera , but the outer surface of the body 
to which the spines are attached seems to he very much firmer. 
A. paludosa also resembles A . erinaceas , Penard, 1889 (rf\ 
Schaudinn, ‘ Heiiozoa ’ in Das Tierreieh, 1896, p. 19), but is a 
larger species with relatively shorter and more numerous spines. 

In old and dead individuals the spines readily become dis¬ 
engaged from the firm outer coat, and then each spine is seen to 
be pin-shaped, with a capitate base or point of attachment. 

The living animal protrudes a few long delicate pseudopodia 
which can withstand considerable irritation before being 
retracted. "When the psendopodia are fully out, the animal glides 
slowly through the water. 

Order PESMOTHOEACA. 

G-en. Clathbulixa, Cienfcowski. 

■ 68. Olathehlxxa eleg-axs, Cienfc. in Archiv fur mikr . Anaf . 
1867, iii. p. 310, t. xviii.; Leidy , JPreshiv . Mhte. A 7 . Amer ♦ 1879, 
p. 273, t. xliv. 

Bare: among Isoetes and numerous algse, Llyn Ogwen, 
E. Wales. Pool near Windermere, Westmoreland. Also from 
the vicinity of Lough Eeagh, Co. Armagh, Ireland; many of 
these specimens were attached in the encysted condition and had 
brown siliceous capsules. 
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ON BEITXSH EHIZOPODS AND HEDIOZOA. 


EXPLANATION OF THE PLATES. 

r. v .=con tractile vaeuol e. 

??.=nucleus. 
c.=vacuole. 


Plate 28. 

Fig, 1. Cochliopodiim longisjmmm, sp. n. X520. Active individual. 

2. Areetta art acre a, Leidy. Xl50. Empty shell. 

3. Gymnophrys coraeta , Cienkowski. X 520. 

Figs. 4,5. Baeti/lospherhm radiosum, Blochmarm. x520. 

0—10. Cochliopodiim minutum, sp. n. X 520. Active individuals. 

11, 12. Biffingia acuminata, Ehrenb., var. elegants, nob. Fig. 11 is a 
specimen from Wicken Fen, Cambs., with living Diatoms attached 
to the outside of the shell; X400. Fig, 12 is from Llyn-y- 
cwm-ffynon, !\ r . Wales ; X 520. 

13, 14. Diffktgia pyriformis, Perty. Yery small forms. x520. 

Plate 29. 

Figs. 15,16. Centwpyms aculmia ,, Stein. A form from Terrington, N. Yorks.; 
X170. Fig. 16 is a portion of the shell-membrane; X 830. 

17, IS. Bifflugia glcbalosa, Dujardin. Yery small forms. X52Q, 

19,20. Qiiadrula irregularis, Archer. X 520. 

21,22, llyalosplmiici eimeata, Stein. X520. 

23-26, leptochlamys ampullacea , gen. et sp. n. X520. 

Fig. 27, JPamphagus enrvus, Leidy. ■ X 520. 

28, Gromia stagnails, sp. n. X 520. 

Figs, 29-31. Vampyrella latentia, Leidy. X520. Fig. 29, individual with 
pseudopodia fully extended. Fig. 30, an example just attacking 
a filament of Mougeotia. Fig. 81, a third example which has 
perforated a cell of Mougeotia and partially absorbed the cell- 
contents. 

Plate 30. 

Figs. 32,33. Acanthacystis paludosa, sp. n. x 520. Fig. 32, active individual 
of a bright green colour. Fig. 33 is a colourless individual with 
little protoplasm and a well-marked nucleus. 

Fig.' 34. Heterophrys radiata, sp. n. x520. 

35, MapMdiopkrgs pallida, F. E. Schulze. X 520. Individual 
containing chlorophyll-bodies. 

■36. Acfinophrys subalpina, sp. n. X520. Individual undergoing 
division, the nucleus having completely divided. 
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Some Points in the Morphology of the Palate of the 
Neognathae . By W. P. Pvcbapt, A.L.S., P.Z.S. 

[Bead 2nd May, 1901.] 

(Hates 31 & 32.) 

Ik a recent memoir on the Struthious birds (Trans. Zool. Soe 
1900, yoL xv.), I dealt at some considerable length with the 
arrangement of the bones of the palate, and instituted some 
comparisons between this arrangement and that prevailing 
amongst the u Carinatse.” In this same memoir I proposed to 
adopt the characters of the palatal bones as a more convenient 
and more exact distinguishing feature than the characters of the 
sternum, which have done duty ever since their introduction by 
Merrem in 1813. In accordance with the characters of the 
palate, the Tinamous are to be divorced from the “Cariaatse” 
with which they are generally associated, and placed with the 
Struthious birds. The Struthious birds and Tinamous constitute 
a group by themselves—the Pateognathm; whilst the remaining 
forms made up a second group—the Heognathm. 

The contention that the Struthious (Paheognathine) palate is 
of a more ancient type than the JNeognathine is admitted by all. 
The typical Paheognathine palate is that of Dromons; and as 
this is to serve as a standard of comparison with the palatal 
bones now to be discussed, we may briefly enumerate its salient 
features. 

The vomer (PL 31. fig. 1) is of great size, flattened dorso- 
ventrally, extending far forwards as a broad, median, grooved 
plate to beyond the middle of the beak; and backwards, to 
terminate in a pair of rami beneath the pterygoids, with which 
they ultimately fuse. The palatines are comparatively short, 
flattened, and slightly twisted bones. They run forwards, 
tapering as they go, to terminate in a slender rod, closely 
approximated to the mesial border of the very large maxillo- 
palatine process: they extend backwards to the level of the 
orbital process of the quadrate. The proximal half of the palatine 
(pci.) is relatively broad, and its mesial border is applied to ike 
outer border of the fused vomero-f terygoid bar. 

To this vomero-pterygoid bar and its relation to the palatine, 
attention is now specially directed. At the same time, it would 
be well also to carefully examine the form of the palatines and 
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their relation one to another, and to the maxillo-palatine process, 
in the accompanying figures. 

In the palate of Bhea (PL 31. fig- '2) the vomer is relatively 
smaller than in Dromceas. It is deeply cleft anteriorly, thereby 
exposing the parasphenoidal rostrum, which is concealed in 
Drornwus when the skull is viewed ventrally, and posteriorly 
it terminates in a pair of broad “ feet ” closely approximated. 
Furthermore, the vomer is peculiar in that it is trough-shaped, 
the parasphenoid being received into the trough. The feet of 
the vomer, if further examined from the ventral aspect of the 
skull, will be found to be partly concealed by the palatines. 
Thus the primitive position of the palatines, which obtains in 
Drommus , has in Bhea undergone a change. They have moved, 
from their original position outside the vomero-pterygoid bar, 
towards the middle line , and in doing so have come to underlie 
this bar. 

This movement of the palatines inwards, and their connection 
with the distal end of the pterygoid, has played a very important 
part in the evolution of the avian palate. 

We may trace the early stages in this movement of the 
palatines in the skull of the Tinamous. 

The palate of the Tinamous, as I have already pointed out, 
closely resembles that of Bhea. This close resemblance being 
undeniable, we need only concern ourselves here with the 
differences between the two skulls. The most important of 
these differences for the present connection are concerned with 
the vomer, palatine, and pterygoid. 

The pterygoid, in the Tinamous, appears to be relatively 
longer than in Bhea. This appearance is deceptive, and is really 
due to the fact that the vomer and palatines have shifted 
considerably forwards, whereby the vomer terminates much 
further forward along the parasphenoidal rostrum—so much so, 
that the choanse (which are narrower than in Bhea) lie almost 
entirely in front of, instead of almost entirely behind the ant- 
orbital plate (prefrontal), terminating immediately beneath the 
tony style (laebrymo-nasal pillar), taking the place of the 
maxillary process of the nasal, In other words, the choanse 
extend forwards as far as the anterior limit of the lachrymo- 
nasal fossa. 

The palatines of the Tinamous have become more rod-shaped. 
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Seen from the ventral aspect of the stall, the proximal end of 
each, instead of expanding into a broad plate to underlie the 
base of the vomer, and extending backwards in a spike-shaped 
fashion along the pterygoid to within a short distance of the 
basipterygoid process, as in Rhea ,—on the contrary, cross the 
pterygo-vomerine bar obliquely, as a narrow flattened lamina, 
attached merely by its mesial border. The palatine of the 
Tinamou, then, is confined to the distal end of the pterygoid, 
instead of extending back to within a short distance of the 
basipterygoid process as in Rhea . 

The vomer, as we have already remarked, has shifted relatively 
further forwards; it also appears to have undergone a slight 
relative reduction in size. 

The most important features in all this are: (1) the forward 
shifting of the palatine to the distal end of the pterygoid; and 
(2) the inward shifting towards the middle line. Compare 
figs. 1-5, ph 31. But it would be well to pause for a few moments 
to survey briefly one or two other features of the Tinamine 
palate before passing on. 

Compared with that of Rhea , it will he remarked at once that 
in the Tinamous the maxillo-palatine processes have undergone 
a great reduction, though they are still of considerable size. 
In Rhea , these processes extend inwards aud backwards, in the 
form of a pair of broad, plate-like, more or less fenestrated 
lamiim The postero-internal angle of the plate is continued 
backwards in the form of a long and delicate rod, closely 
approximated to the outer border of the palatine, and terminating 
beyond the middle of that bone. The great size of the maxillo- 
palatine process restricts the forward extension of the quadrato- 
jugal fossa to the level of the antorbital plate. 

In the Tinamous the maxillo-palatine processes—though, as we 
have just remarked, of considerable size—are relatively much 
smaller than in Rhea . The backward extension (the palatine 
process) may be described as having the form of a narrow, 
concavo-convex band tapering to a point, and terminating at 
about the middle of the outer border of the palatine, which it 
supports as in Rhea* The furthest point of this maxillo- 
palatine process lies immediately behind and below the 
antorbital plate. This reduction of the maxillo-palatine process 
has extended the length of the quadrato-jugal fossa, which now 
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readies as far forward as the anterior limit of the choanm, and 
terminates ioimediately below the level of the anterior limit of 
the lachrymo-nasal fossa. 

The anterior end of the palatine in Rhect is widely separated 
from the palatal process of the premaxilla, while in the Tinamons 
the anterior end of the palatine just touches the free end of 
the palatal process of this. This connection is brought about, 
partly by the forward shifting of the palatine, and partly 
by the narrowing of the beak, consequent upon the lateral 
reduction of the maxillo-palatine process. 

We are now in a position to summarize the facts herein set 
down, and to select therefrom such as directly illustrate the 
transition from the Palseognathine to the Neognathine palate, 
which is the object of this paper. 

The most primitive arrangement of the Avian palatal bones 
is to be found in the skull of Drome?us. The vomer is here of 
great size, terminating posteriorly in a pair of rami, continued 
directly backwards beneath, and fusing with, the pterygoids. 
The palatines are connected\ caudad , with the outer border of this 
tamer o -p terygo id bar, and are widely separated one from another. 
Anteriorly the palatines are connected solely w the maxillo- 
palatine processes. 

In Rhea the vomer is relatively smaller, and the paired 
extremities are closely approximated, hut are continued backwards 
as in Dromeeus , beneath the pterygoids. The palatines have 
shifted inwards, losing their original connection with the outer 
border of the vomero-pterygoid bar, and, taking up a new position 
beneath this bar, have formed therewith a squamous suture. 
The approximation of the rami of the vomer towards the middle 
line has brought the distal end of the pterygoid into relation 
with the parasphenoidal rostrum. The distal extremity of the 
palatine is far removed from the palatal process of the pre¬ 
maxilla, and is connected wholly with the mesial border of the 
maxillo-palatine process. 

In the Tinamous, the vomer is still relatively further reduced, 
..and does not embrace the parasphenoidal rostrum so completely 
as in Rhea. The relations between vomer and pterygoid are 
much as in Rhea. The palatines bound the feet of the vomer 
externally, and will be found to be connected with the pterygoid by 
an oblique and scarcely perceptible suture. By the reduction in 
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the size of the maxillo-palatine processes, they begin to come 
into contact with the palatal process o£ the premaxilla: the one 
touching the other by the tip only. The shifting forward of 
the palatine and vomer is a feature of great importance, as 
thereby an approach is made towards the Keognathine palate. 
The approximation of the palatines to the palatal process of the 
premaxilla is another Heognathine feature. 

Some confusion seems to exist, even now, as to the nature of 
the palate in the Struthious birds. Thus, in so recent and 
authoritative a work as the 4 Dictionary of Birds 5 (article Skull) 
the palates of StrutMo, Apteryx, and the Orypturi are said to be 
Sckizognathous , whilst the palate of Dromceus is described as 
Desmognatlious . hiow Huxley, who introduced these terms, added 
yet another— Drommognathous , for the special purpose of 
expressing the fact that the palate of certain £t Carinate ” birds— 
the Orypturi—was Struthious in type, and could not therefore 
be included amongst his Sebizognathous forms. 

The palate of the Palseognathae might be described as Desmo- 
gnathous: but certainly there are no members of this group in 
which it is Sebizognathous. It would be better to adopt the 
term Huxley coined for the Orypturi—Drommognathous. This 
form of palate is not Desmognatlious in the sense in which 
Huxley used this term. 

In the Drommognathous palate the palatines never meet one 
another caudad, in the middle line, and never overlap the 
palatal process of the premaxilla anteriorly. The pterygoid is 
never segmented, and consequently is never free, but is 
immovably united with the vomer, vomer and palatines, or 
palatines only—as in StrutMo. 

We may now pass on to consider the peculiarities of the 
Neognathine palate, and the changes which it undergoes within 
this group. This, indeed, is the avowed purpose of the 
present contribution. At the same time, so far as is possible, 
we shall attempt to show how the Neognathine lias arisen out 
of the older Palasognathine form. 

The Neognathine form may be briefly characterized as that 
in which the palatines meet one another in the middle line, 
caudad. If, for working purposes, we confine our description to 
adult skulls, we might define the Neognathine skull, in all but 
a few cases to be dealt with presently, as that in which the 



§48 


ME. W. P. PYCEAPT 01S T THE MORPHOLOGY 


palatines meet one another in the middle line caudad, and 
support the vomer between them, whilst the pterygoids join the 
palatines not by suture, but by a true joint. 

The Seliizognathous skull of any adult Gull or Plover will 
admirably illustrate the differences between the Palseo- and 
Aeognathae. The changed form and relations of the palatines 
are here almost diagr aromatically emphasized. Anteriorly, they 
are seen to be quite independent of the maxillo-palatine processes, 
passing below them, and forwards, to fuse with the palatine 
processes of the premaxillse. Behind, they touch one another 
and join the long pterygoids bj a joint. On both ventral and 
dorsal aspects strong keels have been developed. The inner 
ventral keels have grown downwards so as to enclose the vomer 
in a deep, cavern-like hollow. The vomer itself is seen, to be 
held in position by the embrace of the mesial dorsal border of 
the palatines. In size it is now relatively greatly reduced, but 
has developed a strong blade-like keel * passing backwards into 
a pair of rami attached to the dorsal border of the palatines as 
we have just indicated. The maxillo-palatine processes are not 
unlike those of the Tinamous, being shell-like scrolls of bone. 
They do not, however, extend so far backwards, afford support 
to the palatines, nor embrace the vomer. The pterygoids are 
long, rod-shaped, and articulate with the palatines by a true 
joint. Basipterygoid processes for the support of the pterygoids, 
caudad, have been dispensed with. 

The pterygoid, in some Lari, is keeled dorsally; and this keel 
increases in height from before backwards, so that immediately 
behind the pterygo-palatine articulation it has attained a con¬ 
siderable height, rising to embrace the parasphenoidal rostrum on 
either side. It is possible that modifications in the form of the 
pterygoid, to be discussed presently, may be traceable to the ex¬ 
cessive development of this terminal portion of the pterygoid keel. 

The adult skull in the Neognathse, it has just been remarked, 
differs from.that of the Palgeognathce, amongst other things, in 
that the pterygoid is a free bone, articulating at the one end 
with the quadrate, at the other with the palatine. 

This being so, it follows that the relations between the vomer 

* vomer in many forms, e. g. Cariama, is represented only by a blacle- 
like lamina; in others this is reduced to a mere spicule, c> cj, some Galli 
whilst in many forms it is entirely wanting. 
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and pterygoid must be quite otter than those which obtain in 
the Palseognathse. A comparison of adult skulls will show 
that this is the case; that the palate in the two forms is quite 
different in this respect, the vomer in the Neognathous palate 
being supported by the palatines. 

Eut the skull of the young bird throws quite a different light 
upon the nature of the relations between pterygoid, vomer, and 
palatine. Care must be taken, however, to select favourable 
types for study, specialization having, in the skulls of many 
forms, obliterated more or less completely the evidence for the 
facts which follow. 

If the nestling skull, preferably of some Schizognathous form, 
such as of the Lari, Oharadrii, Ofeidm, Sphenisci, or Colymbi, be 
examined, the pterygoid will he found to he continued forward 
into a sharp point, which either slightly overlaps or'just touches 
the bifid end o£ the azygos vomer. That is to say, the right and 
left pterygoids are connected with the right and left limbs of an 
originally paired vomer—as in the Palseognathse. The palatines, 
which, as we have already remarked, have moved inwards to meet 
one another in the middle line, underlie the distal ends of these 
pointed pterygoids. Immediately behind the palatines the 
pterygoids segment, the segmentation at first resembling a 
fracture, but later this fracture becomes transformed into a true 
joint. By this time the terminal ends of the segmented ptery¬ 
goids have become perfectly ossified, and simultaneously have 
begun to effect a union with the underlying palatines, the dis¬ 
tinction between pterygoid and palatine being marked by a fine 
suture. Eventually all trace of the suture disappears, and with 
it the evidence of the pterygo-vomerine connection. The exist¬ 
ence of the distal end of this segmented pterygoid is entirely 
obliterated, so that there is nothing to show that this joint is not 
a true articulation between two distinct bones—pterygoid and 
palatine. In other words, there is no indication of the fact that 
this joint is formed by segmentation of the pterygoid, and the 
fusion of its segmented portion with the palatine to form a 
palato-pterygoid articulation. In some skulls the palatine ex¬ 
tends backwards below the segmented portion of the pterygoid 
to join with it in forming the articulation (PL 32. fig. 2). This 
segmented portion of the pterygoid I have elsewhere called the 
hemipterygoid; it is the mesopterygoid of W, K, Parker. 
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This hemipterygoid varies greatly in its relative size in dif¬ 
ferent groups. In some it has become so greatly reduced that 
it ceases to segment off from the main body, and remains as a 
Mud of peg projecting from the antero-dorsal angle of the 
pterygoid trunk. This is the case in the Galli and Anseres. In 
these groups the vomer, when present, is therefore supported 
entirely by the palatines. 

In the Palconid®, amongst the Aecipitres, again it has entirely 
disappeared, the support of the vomer being undertaken by the 
palatines. 

As a consequence, then, of the inward movement of the 
palatines, the hemipterygoid element is slowly undergoing sup¬ 
pression. In some cases, as we have just remarked, only the 
merest vestige remains. In the majority of cases its connection 
with the vomer is but of the slightest. The support of this 
element has practically been transferred to the palatines. 

The nature of this support is seen with almost diagrammatic 
clearness in the Penguins. Herein the palatines, caudad, are 
plate-shaped. The mesial border of each runs at first beneath 
the hemipterygoid, then beyond this upward and forward for a 
considerable distance. The whole of this region beyond the 
hemipterygoid is applied to the dorsal border of the vomer, 
which only just reaches back to the tip of the hemipterygoid. 

Numerous stages in the decay of the disappearing iierni- 
pterygoid are to be found. The skull of an immature Tetra- 
pterpx paradisea in the British Museum collection affords an 
admirable object-lesson in this degeneracy. Here (PL 32, fig. 4) 
the free end of the hemipterygoid fails to reach the vomer, which 
is now entirely supported by the palatine in the manner just 
described. 

The vomer, like the hemipterygoid, is also in many cases 
completely suppressed. 

Attention must now be directed to the palatal bones of certain 
Coraeiomorphae- ( Gaclmo ). 

Lack of suitable material (in the shape of embryos or nestlings) 
has,greatly hampered me in the investigation of these groups ; 
but enough has come to light to enable me to deal therewith in 
the present contribution. It is to be hoped that help in this 
matter will come to hand, shortly. We should be very grateful 
at the Natural History Museum for ripe embryos and nestlings 
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to make up the blanks, which are many, in the collections. 
When this has been done, one or two very interesting points can 
be definitely settled. 

The Cuculi and Psittaei may be dismissed in a few words. 
The former have the typical Neognathine palate; the pterygoid 
being segmented, and the bemipterygoid fusing with the pala¬ 
tines, and forming a joint with the main body of the pterygoid. 
The pterygoid in the Psittaei also forms a joint at its distal end, 
but nothing is yet known concerning the presence or absence of 
the bemipterygoid—we do not know whether it is present and 
fuses with the palatine, or has been lost by atrophy as in the 
Gralli or Anseres. Certain of the Coraciiformes and Passeriformes 
afford us some interesting modifications of the type. 

Briefly, these modifications seem to show that the forms in 
question differ from all the remaining Neognathae in that the 
pterygoid does not segment, but is continued forward directly on 
to the vomer when present, as in Palseognathse. That is to say, 
the bemipterygoid element has not been lost by atrophy, but 
remains permanently in connection with the main pterygoid 
body. Between this and the normal Neognathine type are many 
gradations. The most extreme forms of this modification are 
perhaps to he found in the Capitonidse and Bueconidse. 

In Megdlcma marsliallorum , one of the Capitomdse (PL 32„ 
fig. 7) the pterygoid is continued directly forward on to the vomer, 
terminating in a sharp point running obliquely over the dorsal 
border of its right and left limbs. This connection between the 
vomer and an unsegmented pterygoid is of course a Pakeognathine 
character. Moreover, the palatine, as will be seen in the figure 
(pa.), is confined to the ventral border of the pterygoid, and in no 
way comes into relation with the vomer. It is significant, how¬ 
ever, that in this skull the region of the pterygoid shaft that 
corresponds to the bemipterygoid is not a direct continuation of 
the shaft, hut a curved plate rising somewhat suddenly from the 
distal end of the pterygoid shaft immediately above the free end 
of the palatine. This latter fits into the curved bemipterygoid 
border and abuts against the antero-ventral extremity of the 
pterygoid (fig. 7). On this account, from the ventral aspect of 
the skull, the pterygo-palatine connection appears to be by 
means of a joints as in all the other Eeognathee. This joint is 
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continued upwards and forwards beneath the hemipterygoid for 
some distance. All this seems to imply that this unsegmented 
pterygoid is really not a primitive but a secondary character— 
an approximation to the original type. 

The suggestion that the unsegmented pterygoid of the species 
described above is a secondary and not a primitive character, is 
confirmed by what obtains in Cyanops email ecu Here the form 
of the pterygoid, its hemipterygoid plate, and its relations to 
the vomer, are precisely similar to what obtains in 1 £. marshall - 
or urn, hut the hemipterygoid is cut off from the main shaft , 
and fuses h/ its distal end with the palatine . Except that the 
fusion of the hemipterygoid with the palatine is not so complete 
as usual, this is a perfectly normal Heognatkine palate. 

There is one particular, however, in which the hemipterygoids 
of these two species differs from the normal type, and that is their 
relatively greater size and close approximation to the parasphe¬ 
noidal rostrum, which is held by them in close embrace. 

Another well-marked type of palatal modification is afforded 
by the Passeriformes. Eoreshadowings of this occur in the Piei, 
and many modifications thereof occur amongst the Passeriformes. 
The evolution of these modifications I propose to deal with in a 
further contribution to this subject, wherein the morphology of 
the palate in the whole of the Coraciomorphm will be, as com¬ 
pletely as possible, set forth. 

In this Passerine type, which has perhaps reached the high- 
water mart of specialization in the Corvidae, the hemipterygoid 
(PL 32. fig. 6) is split off, not by transverse fracture, but by a very 
oblique segmentation extending from the ventral border of the 
distal end of the shaft forwards and upwards. The vomer is in 
contact with the distal end of this reduced hemipterygoid. The 
main shaft of the pterygoid, immediately behind the hemiptery¬ 
goid, expands into a slipper-shaped plate, which is closely applied 
to the parasphenoidal rostrum on either side. The palatines run 
along beneath the hemipterygoid, but instead of terminating at 
the proximal end of this segment, run backwards to articulate 
with so much of the ventral border of the distal end of the shaft 
of the pterygoid as is applied to the parasphenoidal rostrum. 
From the ventral aspect of the skull the proximal ends of the 
palatines appear to lie in a groove hollowed out of the ventral 
border of the parasphenoidal pterygoid plate. 
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The peculiarly modified distal extremity of the free pterygoid 

the adult skull and the connection of this extremity with the 
fused hemipterygoid and palatine are features of great interest. 
The resultant oblique joint appears to be one which allows of 
but little motion. A comparison of the figures will make the 
peculiarities of this palate easier to understand. 

It has been suggested (p. 318) that the dorsal keel of the 
pterygoid in the Lari might hare some significance. We would 
remark here that it is possibly by the segmentation of a strongly 
keeled pterygoid that the large plate-like hemipterygoid of such 
forms as Megalatmu , for instance, may have been derived. Later 
on in development the keel of the shaft of the pterygoid may 
have been lost. 

Before closing this paper, ! would draw attention to the modi¬ 
fications of the pterygoid in certain of the Caprimulgi. 

Steal or nix affords a most perfect illustration of the segmenta¬ 
tion of the pterygoid. In a nestling in the Museum Collection, 
this bone (PL 32. fig. 5) is continued forward as an unbroken and 
completely ossified rod to terminate in a sharp point above a ves¬ 
tigial vomer. The palatines have met together mesialiy beneath 
these pointed pterygoid extremities, which as yet remain one with 
the main shaft. In the adult (fig. 5 a) segmentation has taken 
place, not immediately behind, but some distance distad of, the 
extreme posterior ends of the palatines. The hemipterygoid 
fusing with the palatine, an oblique palate-pterygoid joint is 
formed (of. fig. 5 5). 

The other Caprimulgine forms to which allusion has been made 
are mentioned here, not on account of the hemipterygoid, about 
which I can at present say nothing, but because of the peculiar 
modification which the palato-pterygoid articulation undergoes. 

In Gaprimulgus europceus the ptsrv go-palatine articulation is a 
perfectly normal (-Neoguathine) one; the pterygoid shaft articu¬ 
lating by a joint with the extremity of the palatine. In 
JEhirostopus nigrip emits the pterygoid articulation is as in Capri - 
mulgus , but the palatines send backwards on to the pterygoids 
two minute processes, one on either side. In Nyctibhis this 
backward extension of the palatines has encroached still further 
upon the pterygoids so as to underfloor these for a considerable 
extent, thus entirely masking the nature of the pterygo-palatine 
articulation from the ventral aspect of the palate. 
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Ill Podargus Immeralis the ptery go-palatine articulation is so 
oblique, that at first tie pterygoid appears to be an unsegmented 
bone as in the Palseognathse. 

The peculiar form of the pterygoid in Podargus at first much 
disconcerted me, seeming, as it did, to show that the unseg¬ 
mented, pointed, pterygoid was not alone peculiar to the Palaso- 
gnathse. A more careful study, however, has placed its real 
nature beyond all possibility of doubt—it has modified a cup- 
shaped articular surface into an elongated facet. The palatines 
in Podargus , as in Steatornis , are peculiar in that they send 
inwards a ventral keel to meet in the middle line, thus forming a 
tubular passage. In Steatornis the floor of this tube lies further 
forward than its roof, underlying the vomer. In Podargus the 
floor of the tube lies directly under its roof. 

Summary . 

Briefly, the result of this paper has been to show that the 
differences between the Palseo- and Neognathine palate are those 
of degree and not of kind. 

The PalsBognathine is undoubtedly the older form. In it 
the vomer and pterygoid are uninterruptedly connected, one 
with another, throughout life; whilst the palatines remain per¬ 
manently separated one from another caudad, and are connected 
only with the maxillo-palatine processes distad. 

In the hTeognathre the void ero-pterygold relations are inter¬ 
rupted by the segmentation of the pterygoid distally; whilst the 
palatines, caudad, have moved inwards to meet in the mid- 
ventral line beneath the distal ends of the pterygoids, with which 
they eventually fuse, and, distad, have lost their primitive con¬ 
nection with the maxillo-palatine processes, and have established 
a new connection with the palatine processes of the premaxilla. 
The fusion of the distal ends of the pterygoid with the under¬ 
lying palatine is accompanied by segmentation of the former 
and the formation of a pterygo-palatine joint. 

In my recent memoir on the Palaeognathse I inadvertently 
described the inward movement of the palatines as having 
resulted in “thrusting the vomer forwards ,5 (p. 206). This is 
inexplicable, since it is obvious, from the very next sentence, that 
I had not lost sight of the fact that this bone still retains its ' 
primitive connection with the pterygoid. That both pterygoid 
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and vomer, however, have been affected by this movement there 
can be no doubt, since, as I have pointed out, in many cases it 
lias brought about the suppression or atrophy o£ the hemiptery- 
goid element, and has assumed the functions thereof by taking- 
up the support of the vomer, as in the Anseres and Ealeomdse. 

The most primitive form of Avian palate is most certainly the 
Drornaeognathous, not, as has been stated, the Schizognathous*. 
The Schizognathous and iEgithognathous palates] are both 
specialized forms derived by modification of the Dromseognathous 
type. The Desmognathous palate is a highly specialized con¬ 
dition which appears to have arisen independently amongst both 
Sehizo- and iEgithognathous forms* 

The ISTeognathine palate is undoubtedly undergoing a further 
change, a change resulting in the transference of the support of 
the vomer from the pterygoid to the palatine. This has followed 
upon the movement of the palatines from the original position 
outside the pterygo-vomerine bar to a position beneath this. 
But the disturbance does not end here, for it is in the most 
highly specialized forms accompanied hy the degeneration of the 
distal end of the pterygoid and the suppression of the vomer. 

EXPLANATION OE THE PLATES. 

Plate 31 . 

Pig, 1. Ventral view of the skull of Dromons nova-kollan dies, showing the most 
primitive arrangement of the palatal bones among living birds. The- 
vomer is of great size, and extends backwards in the form of a pair of' 
broad limbs beneath the laminate, pointed pterygoid. The palatines 
are connected by suture, posteriorly with the external lateral vomero- 
pterygoid border, anteriorly with the maxillo-palatine process. 

Pig. 2. The palate of Rhea mwricam. The vomer has relatively decreased in 
size. Its relations with the pterygoid are much the same as in 
Brommts: but this fact is masked by the palatines, which have 
moved inwards beneath the pterygo-vomerine articulation so as to 
approach one another in the middle line. The palatine, as in 
Dromcsus , is connected by suture with the maxillo-palatine process 
anteriorly. It is interesting to note that the posterior narial aperture 
of Rhea has been largely filled up by the inward and backward ex¬ 
tension of the maxillo-palatine precess. In Dromem this aperture is 
very large. The premaxillary processes of Rhea are also very large. 
Pig. 3. The palate of Nothoprocta jper dicar ins. Compared with Rhea r it 

will be seen that the vomer is, relatively, still further reduced, and 
that the palatines have moved still further inwards beneath the- 
LOTS'. JOUKN.—ZOOLOGY, VOL. XXVIII. ' 25 ' 
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ptery go-vomerine articulation. D is tally, the palatines are seen to 
have come into relation with the maxillo-palatine processes, inasmuch 
as they just touch their hindmost extremity. The quadrat-o-jugal 
(inferior temporal) fossa has greatly increased in length. 

Fig. 4. The palate of fflssa tridactyla showing the typical Neognathine palate. 
The inward movement of the palatines has reached its maxi¬ 
mum, meeting one another in the middle line, beneath the pterygoid 
and vomer. Following upon this, the distal end of the pterygoid has 
become divorced from the main body, to form the hemipterygoid 
(fig. 1, Pi. 32). Later, the latter fuses with the palatine; and at the 
point of fracture, immediately caudad of the palatine, a joint is formed. 
Thus, in the adult Neognatluo by the disappearance of the hemi¬ 
pterygoid element the pterygoid appears to be a free bone, articu¬ 
lating with the palatine, instead of being connected therewith by 
squamous suture. The vomer in the adult skulls of this type appears 
now to be completely divorced from all association with the 
pterygoid. 

Fig. 5. The palate of the Common Fowl (Gallus hctnJdva var. dome&tica). 
The bones in this palate have undergone still further specialization > 
The hemipterygoid appears to be totally suppressed, so that the vomer 
is actually supported only by the palatine (see also Tetrapteryx, 
fig. 4 a, FI. 32). The slight groove indicated in the figure immediately 
caudad of the vomer was, in the freshly prepared skull, filled by two 
threads of cartilage running backwards from the vomer, and indi¬ 
cating its sometime further backward extension, wedged in between 
the palatines and articulating with the now suppressed hemi- 
pterygoicl. 


Plate 32, 

Fig. 1. The pterygoid of a nestling Podieeps cristatus, lateral view ; showing 
the still distinct hemipterygoid element which extends forwards to 
the vomer. Later the hemipterygoid, losing itself by fusion with the 
palatine, gives the appearance, in the adult, of a true palato-pterygoid 
articulation, thereby making it appear that the vomer in the Neo- 
gaathae is unconnected with the' pterygoid, and thus, on this account, 
sharply distinguishing the Neo- from the Palmognathm. 

Fig. 2. The pterygoid of a nestling Oceanodwma Uucorrhoa, lateral view. 
The palatine has extended backwards beneath the hemipterygoid to 
share in the articulation with the main shaft of the pterygoid. 

Fig. 3. The pterygoid of a nestling Pygoseelis i&niata , lateral view. At this 
stage the hemipterygoid appeal’s as if wedged into the distal end of 
the main shaft, as by fracture; later a perfect glenoid cavity is deve¬ 
loped between the distal end of main shaft and the hemipterygoid 
element. 

Fig. 3 a. The dorsal aspect of fig. 3, showing an early stage in the decline 
of the hemipterygoid, which just fails to reach the vomer. 
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Fig. 4. Lateral view of the pterygoid of Tetmpteryx paradisea. The hemi- 
pterygoid and palatine bear the same relation to the main body of the 
pterygoid as in Oceanodroma (fig. 2). 

-Fig. 4 a. In this figure, which represents the external lateral view of fig. 4, the 
hemipterygoicl element is seen to be more degenerate than in 
Pygoseelis (fig. 3 a), and the vomer is in consequence supported 
entirely by the palatines. 

Fig. 5. Lateral view of the pterygoid of a nestling of Steatornis caripemis, 
wherein the hemipterygoid element has not yet segmented off from 
the main shaft. 

Fig. 5 a. The lateral view of the pterygoid of an adult Steatornis caripemis . 
The distal end of the pterygoid has now segmented off to form the 
hemipterygoid. It is connected with the main shaft by a sigmoid 
articulation, but remains traceable throughout life by reason of the 
fact that its distal end projects above the palatine. 

Fig. 5 h. Ventral aspect of fig. 5 a, showing the transverse articulation with 
the palatine and fused hemipterygoid element. 

Fig. 6. Lateral view of the pterygoid of the Book ( Corms fntgilegns). The 
hemipterygoid just reaches the vomer. Later, on its fusion with the 
palatine, the articulation with the main body of the pterygoid is 
oblique , not transverse as in the majority of Neognathse. 

Fig. 7. Lateralpdew of the pterygoid of Megcd&ma rmrshallomm. Compared 
with fig. 6 it will be seen that in Megalmm the pterygoid has 
reverted to the original, Palseognathine, unsegmented condition, the 
hemipterygoid being continuous with the main shaft and extending 
.forward to support the vomer, which is entirely free from the 
palatine. 

Fig. 8. Lateral view of the ^pterygoid of Bucco DysonL The pterygoid, as in 
fig. 7, is unsegmented. The vomer is vestigial or wanting. By 
further specialization the palatine has almost completely fused with 
the pterygoid, only a slight cleft marking the distinction between 
the two. 

■Fig.'S a. Ventral view of fig, 8, showing the last traces of an originally trans¬ 
verse palato-pterygoid articulation. 

Explanation of Letters. 
kpt. =hemipterygoid. 

inf.t joss. =inferior temporal fossa (quadrato-jugal fossa). 
mx.p. = maxillo-palatine process, 
pa.— palatine. 

par. = parasphenoidal rostrum. 
p.p mx.= palatine process of premaxillary. 
ytf.=pterygoid« 
in,=vomer. . . 
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On the Oorallum o£ Turbinaria . By S. Pace, F.Z.S. (Com¬ 
municated by H. M. Beehabd, M.A., B.L.S.) 

[Bead 18th. April, 1901.] 

The ‘Formation of the Cup. 

jSo actual observations upon tbe early stages in the growth of 
the remarkable cup-shaped eorallum of Turbinaria appear to 
have been yet recorded. It has usually been assumed that the 
parent polyp becomes submerged in tbe common ccenenchyma of 
the corah and that its caliele is not recognizable after the 
eorallum has attained the cup form. Thus Mr. H. M. Bernard, 
an admitted authority on this group, writes*:—“ A ring of buds 
shoots up round and from the sides of the parent polyp, together 
forming a cup, the wall of each bud rising up as a distinct cone 
above tbe level of the fusion of their walls to form the common 
ccenenchyma. The parent polyp dies away, and its primitive 
protuberant cone is immersed under the ccenenchyma formed 
from the fusion of the walls of a ring of daughters. These 
daughters carry on the colony, the budding of the daughters 
being limited to their free or outer sides, i. e. to the sides 
turned away from the axis of the cup,’ 5 To illustrate his com¬ 
parison with what occurs in the case of Madrepora, Mr. Bernard 
gives the two diagramsf which are copied in figs. 1 & 2. The 
supposed dying away of the parent polyp in Turbinaria was 
evidently assumed in order to explain the fact that it is so very 
unusual to find any trace of a calicle occupying a central 
position at the base of the cup. 

An examination of younger growth-stages^ than are con¬ 
tained in the British Museum collection, and the dissection of 
several small cups,, have revealed the interesting fact that the 
parent polyp does not die away, but that it bends over to one 
side and takes part with its daughters in forming the rim of the 
cup. In a normal cup the parent calicle can always be traced 
as one, generally the largest, of the innermost ring of calicles. 

* Ann. Nat. Hist., ser. 6, vol. xx. (1897), pp. 131-2. 

**■ Catai. Maclrep. Corals Brit. Mus., vol. ii. London, 1896. 

t The corals collected, by me in Torres Straits I have presented to the 
British Museum. 
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The actual process is represented diagrammatically in figs. 3 to 
10; and fig. 5 may be taken instead of Mr. Bernard’s diagram 



Fig. 1. Diagram of Madrcpom showing the relationship of the parent ealiele 
to the corallum, after Bernard. 

Fig. 2. Erroneous diagram of Turbinarla , after Bernard. 

Figs, 3-5. Diagrams illustrating the formation of a Turbinarian colony and 
the fate of the parent ealiele, 

[Figs. 1-5 are similarly shaded.] 

Figs. 6-10. Diagrams of successive transverse sections'of the stem of a young 
corallum to illustrate the mode of budding. The ealicles are similarly 
shaded in each diagram, 

(fig. :2) for comparison with that of Madrepora (fig. 1), It will 
b© seen that the agreement between the two types is even closer 
than was suggested by Mr. Bernard; the only difference being 
that while in Madrepora the parent polyp retains its axial 
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position and grows up in advance of its daughters, so that it is- 
at all stages the terminal polyp of the colony, in Tarhimria the 
parent polyp bends away from its first daughter-bud and then 
grows up together with and alongside its daughters, so that 
eventually it comes to form one of a ring of calicles of which its- 
daughters are the other members. 

While the central area of the cup is typically wholly ccenen- 
chymatous, occasional examples are met with in which a caliele 
does occupy a central position within it; but, as already stated, 
this is a very unusual occurrence, and it would appear to be the 
result of a secondary torsion on the part of either the parent or 
of one of the daughter polyps. I have also noticed in a few 
specimens the existence of a slight central elevation which 
rather suggested that a calicle was buried at that point • but as 
no dissection was made, it may well be that the appearances 
observed were in reality due to the presence of some commensal 
or parasite. 

The Variation of the Coralhtm. 

A few words regarding some of the modifications which the 
Turbinarian cup undergoes with advancing age, and by the 
direct influence of its environment, may not be out of place, 
since I have had rather exceptional opportunities* for the ob¬ 
servation of corals and their habits, and since the so-called 
species of Turbinaria have been to so large an extent founded 
upon what are in reality but acquired characters. Bernard, in 
his Catalogue of the British Museum Turbinaria, found himself 
obliged to group them according to the forms ultimately assumed 
by the cup ; but, inasmuch as it was obvious that many of these 
might be adaptational or even accidental, lie pointed out that his 
classification was purely morphological, and only to be regarded 
as a provisional one. It will now be my endeavour to show that 
the variations of a Turbinarian colony from the primitive cup- 
shape—the 14 crateriform ” type of Bernard —can be readily ex¬ 
plained by reference to the conditions under which the coral has 

* During a stay of nearly three years in Torres Straits, while engaged in the 
investigation of the commercial pearl-shell, some thousands of examples of 
Turbinaria in all growth-stages have passed through my hands or under my 
notice. Turbiiiarians are exceedingly plentiful on the reefs in this region, and 
.young individuals, as well as large cups, are very commonly found on the 
backs of the pearl-shell collected by divers. 
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grown; though it by no means follows that heredity plays no 
part in determining the form of growth assumed by the coraHum 
under any particular conditions, and it may well be that the 
tendency towards one type rather than another is inherited; this, 
however, can only be established by experiment. 

As might be expected, the largest and most perfect cups are 
those formed at depths below the tidal zone, in clear water, and 
where the growth of the corallutn is unrestricted by neighbouring 
objects*. 

Above extreme low-water mark there is a greater tendency 
for the coral to lose its cup-shape, and to become irregular by 
the folding and crumpling of its walls and by the adoption of 
an encrusting habit. Again, specimens are common on the 
reefs in w T hich certain calicles have budded to form secondary, 
more or less independent, colonies: subsidiary cupsf may thus 
be formed within the parent cup, and some such individuals 
present a regulariy “ storiedappearance. In other cases the 
secondary colonies, instead of forming cups, take on an arbo¬ 
rescent growth like that of a Madrepora . This modification J, 
which I may term the “ madreporiform ” type, is a not uncommon 
one where the coral is growing at the bottom of a hole in the 
reef, and where growth in a vertical direction is of obvious 
advantage to the colony. 

When a Turbinaria grows upon a shelf or ledge of rock it 
generally loses its cup-form; the side turned away from the 
free edge of the shelf ceases to grow, and the corail uni thus 
becomes a more or less flattened, expanded plate § overhanging 
the ledge. 

When, during growth, the lower surface of the cup conies into 
contact with the substratum, irregular root-like outgrowths will 

* At the time of publication of the British Museum Catalogue the largest 
cup in that collection was stated (with a certain amount of pride) to measure 
as much, as sixteen inches in diameter; such a' 'Specimen is, however, in reality 
quite a small one compared with.the' giants occurring on the shelling grounds 
in Torres Straits. 

t These daughter cups, the result of proliferation of individual polyps, must 
not he confounded with the cup-shaped folds of the wall of the parent cup, 
which are of much more common occurrence. 

\ A very good example of this type. of growth' is figured by Ortmann as 
T. maxima— Zool. Jahrb., Syst. vol. iii. pi. vi. fig. 4. 

§ The specimens of T. reniformis and T. follasa figured by Bernard 
(Catalogue, pis. xvii. & xviii.) probably owe their form to this cause* 
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generally arise at the points'* of contact; and the specimen may 
thus acquire an appearance rather suggesting that of the Banyan 
tree with its numerous false stems. This type of growth has 
been described as T. rcidicalis by Bernard'A 

TSot infrequently a cup becoming accidentally broken from its 
stalk continues to live in this detached condition; and, if it has 
at the same time been inverted, subsidiary cups will often be 
formed upon its upturned lower surface. 

In addition to these modifications, due mainly to position, 
there are others which direct observation on the reef has enabled 
me to trace to another cause : namely, the danger of becoming 
silted up or clogged with the fine mud which is always a pro¬ 
minent feature on a coral-reef. This is apparently the greatest 
evil which a coral has to dread, and the structure of the corallum 
is frequently much modified in such a manner as to adapt it to 
life on muddy ground. Under such conditions the cup of a 
Turbifiaria is often flattened out,the “peltate ” type of Bernard, 
and the colony may even assume a convex form ; or else the cup 
may be cleft on one side, or perforated at its base, so as to 
render it impossible for any silt to lodge within it. 

Where the side of the original cup becomes cleft, one of the 
lobes thereby formed may extend round tbe outside of the cup, 
-and, the growth of the other lobe being arrested, tbe corallum 
may take on a roughly spiral form, and silting will be obviated 
by the presence at the base of the corallum of a con¬ 
tinuous gutter by which any foreign matter will he carried off. 
Those forms which Bernard lias termed the “ Turbinaricd 
frondentes ” belong to this type of growth t. A very common 
method by which a Turbinarian defends itself against silt is that 
in which at an early stage the margin of the cup, or rather disc, 
becomes bent down at regular intervals or frilled J, so that with 
further growth, the details of which are susceptible of various 
modifications, a very perfect gutter system results. In what 

* Brit. Mus, Catalogue, pi. is. 

1* The specimens of T. auricular^ and T. caliculans figured by Mr. Bernard 
: (Brit. Mus. Catal., pis. s. & xL) are poor examples of this type. It is shown in 
its most perfect form by a specimen of Moniipora (in which genus this modifi¬ 
cation is much, more common than in Turbinaria) figured by Mr. Saville Kent 
in his * Naturalist in Australia,’ pi. xxiv. p. 146. 

t The specimen of T.pcUata figured by Mr. Bernard (Brit. Mus. Catal., pl.vi.) 
shows this very well. 
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Mr. Bernard lias termed the “ bifrontal 99 type of growth, the 
elevated folds become greatly extended and their apposed lower 
surfaces fuse together all over: a corallum may thus arise which 
consists of numerous close-set vertical plates hearing polyps 
upon each of their faces and connected with each other by hut a 
slight attachment at their bases. The narrow, more or less 
radial, interspaces of this type are practically open all round 
and so afford no lodgement for silt*. In Bernard’s 44 foliate" 
and “ mesenteriform 35 types the elevated folds, instead of fusing 
together back to back, persist either as open frills, or, meeting, 
fuse only along the lines of junction. In this way a corallum 
consisting of a series of connected cylinders or cups, open at 
their bases, and bearing polyps alternately upon their inner and 
outer faces, may arise. By the suppression of the elevated folds 
a series of cups, each having, like the parent cup, an internal 
polyp-hearing surface, may be formed: while an exceedingly 
interesting extension of this type of growth is afforded by those 
eases in which the growth of the depressed folds has been 
arrested, so that the corallum has come to consist of a series of 
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Figs. 11-14. Diagrams to show the origin of various types of growth by the 
folding of the margin of the primitive cup or disc. The polyp- 
hearing surfaces are dotted. ■ 



* A series of specimens well illustrating this type is figured by Mr, Bernard 
as T. gracilis , Brit. Mus, CataL, pi. xxiii. 




364 


MR. S. PAGE OX THE 


eiips bearing polyps only upon tbeir outer facesin such an 
example any mud settling within the cnp will of course not 
affect the polyps. The derivation of the above-mentioned types 
from the primitive cup or disc is illustrated very diagram mat ieally 
in figs. 11 to 14 (p. 363). 

What Bernard has termed the “tabulate” type of growth is 
certainly, as lie suggests, expressive of periodicity in the growth 
of the colony; and this periodicity appears to he often de¬ 
pendent upon the monsoons. The “ set ” of a current over a 
reef, and consequently also the “lay” of the silt, is in many 
places markedly different at these seasons; and, with every 
change in the direction of the drift, those parts of a coral which 
have been overwhelmed and killed by silt will tend to become 
again exposed, and may then take on a fresh lease of life, while 
the opposite face of the colony may in turn be buried until 
another change takes place in the set of the current. It is 
always possible to find some evidence of this periodicity on any 
large block of Pontes , Tiirbinaria , &e., as it occurs on a reef; 
and, though of course many other factors besides the monsoons 
are concerned iu effecting those changes which are continually 
taking place in the set of a marine current, yet such extremely 
regular alternations, as are expressed by the typically “tabu¬ 
late” type of Turbinarian growth, can only be due to their 
succession. 

The “ glomerate ” type, in which the corallum becomes 
enormously thickened to form the large hemispherical masses t 
so common on many reefs, would appear to be an adaptation 
mainly to withstand the battering of the surf and the rush of 
the tide over the reef. In many localities the strength of the 
current is so great that a corallum of any other form would 
most certainly be swept away; and on very exposed situations 
massive forms of Tiirbinaria , Porites , and such-like are the only 
corals met with,. 

# A specimen referred to T, Magna, Bern., in the Saville Kent collection in 
the British Museum from Shark’s Bay, Western Australia, is a very perfect 
example of this type of growth, which is also to be seen in some'parts of the 
.specimens figured in the British Museum Catalogue, pis. xii., xiii„ & xiv. 

t Examples of these, are contained in the Saville-Kent collection in the 
British Museum, and many such may be recognized in the beautiful collotype 
plates of coral-reefs which illustrate Seville Kent’s 4 Great Barrier-Beef.’ 
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We thus see that many of those features which have been 
..relied upon for the discrimination of 45 species ” in this group 
are in reality hut of secondary value; that, as with other corals, 
the characters of a Turbinaria, and more particularly the general 
form of the colony, are largely influenced by the conditions 
-of its environment. On the other hand, all variation among 
Turbinarians (and the same is equally true of other genera) is 
'Certainly not the mere expression of adaptive modification. 
This is proved by the fact that specimens living side by side, and 
consequently under exactly the same conditions, so frequently 
exhibit quite obvious differences of type ; such variation can only 
he genetic. I have myself observed, growing upon the same 
pearl-shell, three large Turbinarian cups which were quite typical 
examples of what must, in my opinion, be regarded as three 
distinct and well-marked species. 

The question of defining the limits of a 14 species 55 is in no 
group such an easy one as it appears to the student who works 
only at the inadequate material represented in our museums*; 
and, in the case of the corals, it is a problem of the greatest 
difficulty. At every turn the zoologist who studies Mature, not 
merely in the museum or laboratory, but also in the field, is 
confronted by facts such as those to which I have alluded,—facts 
which bring him once more face to face with that ever-recumno- 

t o 

question, “'What is a species?”—a question to which no satis¬ 
factory answer is as yet forthcoming; to which, indeed, no satis¬ 
factory answer can he looked for until such time as taxonomic 
research is placed upon a more truly scientific basis—until, in 
short, the zoological student has at his disposal large series of 
specimens and other data which have been collected with the 
express view of aiding the solution of those problems which are 
.summed up in that familiar word “ species.” 

* See a recent-note in *' Nature* (vol, Ixiii. pp.490-1), ill which the scientific 
...collecting of zoological material is discussed. 
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The Life-history of the Black-Currant G-all-mite, JEriophi/es- 
(PJiytopik) rivis, 'Westwood. By Cecil Waubtjbtox, 
M.A., F.Z.S., Zoologist to the Boyal Agricultural Society 
of England, and Alice L. Embletox, B.Sc., 1851 Exhibition 
Science Research Scholar, Associate of the University of' 
Wales (Cardiff College). 

[Read 7th November, 1901.] 

(Plates 33 & 34.) 

The Black-Currant plant disease due to JEriophjes ribis first- 
attracted attention in England in the year 1869, though the 
cause was not at first clearly ascertained. Since that time it 
has been the subject of frequent references by economic ento¬ 
mologists, who have generally recorded the fact that the pest 
was on the increase. To this day, however, our knowledge of 
the life-history of the mite is extremely limited, and the state¬ 
ments of various observers with regard to it are either too vague 
and general to be of much practical value, or are absolutely 
inconsistent and conflicting. JSTo complete account of its life- 
cycle has yet been attempted, and its methods of distribution, 
have remained a matter of conjecture. 

The difficulty of the research is, of course, largely due to the 
minute size of the mite, which rarely exceeds one hundredth of 
an inch in length * To observe and record the condition of the- 
mites inside the buds at various seasons of the year is a tolerably 
simple matter, but a thorough investigation of their habits in¬ 
volved watching the creatures throughout their wanderings, and 
here their small size proved a serious obstacle. 

In a paper on <c Insects affecting the Orange ” +, H. G-. Hulbard 
described certain phenomena with regard to an allied mite which 
suggested to him that it owed its distribution largely to the aid 
of various insects and arachnids, audit was the clue thus afforded, 
by him that was immediately responsible for the observations on 
distribution in the present investigation. 

* The measurements are;—2, length *23 mm., breadth ‘Qi mm. 

d, *16 » *03 

t TJ.S, Pep. Agric, Ent. 1885. 
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The JErioj)hyid<e* 

The Eriophyidee (Phytoptidse) or gall-mites are vermiform 
AearL possessing only two pairs of legs, which hare no claws r 
hut are furnished with bristles and “ feather-hairs ” (PL 33. 
fig. S; PL 34. figs. 10, 11). The elongated body* is transversely 
striated, and terminates in a muscular disc-like organ (Pi. 33. 
fig. 9 ; PL 34. figs. 12, 13). It also presents certain bristles, of 
which the most important are a pair proceeding dorso-laterally 
from above the tail-disc. 

About two hundred species of gall-mites have been described* 
They are all of small size, and are vegetable feeders, usually 
causing the abnormal growths known as galls on the leaves or 
steins of the plants they infest. 

The Black-Currant Disease . 

The disease is easily recognized by the presence, on infested 
bushes, of swollen and distorted buds, which, if still green, are 
found on examination to contain large numbers of the parasite* 
Badly attacked buds are entirely abortive, and eventually remain 
on the stems as brown dry knobs from which no leaves have 
arisen (PI. 33. fig. 1). In milder cases of attack sufficient 
vigour is retained to give forth an enfeebled shoot (PL 33. fig. 2). 
As the hold of the disease upon the plant increases the effect 
becomes very striking. The failure of a large number of the 
buds forces into premature development the buds which would 
normally hurst forth the following year, making overdrafts, so 
to speak, on the plant’s vitality, and a stage is reached when it 
is no longer able to respond to the excessive calls made upon it* 
The provision for next year’s foliage is already exhausted and 
the plant dies. 

Life-Mstory of the Mite « 

The observations here .recorded began on May 20 , 1901 , and 
were carried on without intermission until the middle of October. 
On May 20 , of last year’s mite-infested buds, ••those of which 
the growth had been entirely arrested were in some cases 
cracked, mites being visible externally in the fissures. 

Individuals were also found wandering on the stems* Clearly 
the migration from the abortive buds had only recently com¬ 
menced. Mites have been recorded by Newstead and others^as 
wandering on the plants much earlier in the spring. It is 

26* 
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probable that tliese early wanderers are nearly all {loomed to 
destruction, but their presence is easily accounted for. Many of 
the infested buds are not too much injured to put forth leaves 
however weakly (PL 33. fig. 2) ; and if they succeed in doing 
this, the mixes are deprived of their shelter and rendered home¬ 
less before the formation of nest year’s buds. This compulsory 
quitting of buds of which the inite has not succeeded in entirely 
destroying the germinating power may be regarded as more or 
less fortuitous, and is a very different matter from the definite 
migration which appears to take place from the wholly abortive 
buds. 

As we have seen, this commenced, in 1901, about the middle 
-of May. The activity of the mites attained its maximum about 
May 30, and practically ceased 'about the middle of June, by 
which time the arrested buds were dried up and destitute of 
living mites. 

A very careful investigation of the behaviour of the jnites 
•during this migration period revealed some interesting habits 
which have hitherto escaped observation. 

Three different methods of locomotion are employed by these 
creatures in their search after new feeding-grounds. These are : 
(1) crawling, (2) adherence to passing iusects, and (3) leaping. 

Crawling . 

The extremely anterior situation of the four short legs would 
seem to be ill-adapted for locomotion. Nevertheless the mite 
can crawl along quite actively, at the rate of three or four milli¬ 
metres, or twelve to fifteen times its own length, a minute. 

The motion of the legs is very scrambling and haphazard in 
appearance, hut by wild exertion they drag the unwieldy body 
forward—an inert mass, trailing in the rear. When, however, 
the mite desires to change its direction, or to surmount an ob¬ 
stacle, the tail apparatus, with its muscular disc and bristles, 
comes into play. By this apparatus a hold is obtained upon the 
surface over which the mite is crawling, and the body is swung 
round, or the anterior portion is reared up and the obstacle 
surmounted. The tail-bristles are stronger and less wavy than 
they are represented in most figures of the mite, and appear to 
be accessory motile organs of no slight importance. 

Their position in crawling may be seen in figs. 7, 20. 
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Distribution by Insects • 

'When the mites were first observed on the outside of the 
abortive buds, one curious point in their behaviour attracted 
attention, even under the slight magnification of a pocket-lens. 
Though some were actively crawling about, others appeared to 
be standing on end, and motionless, except for the waving of 
their legs. A series of observations and experiments were 
undertaken with a view to ascertaining the precise nature and 
purpose of this phenomenon, with the following results :— 

A migrating mite, after crawling for a short distance in the 
manner already described, would obtain a firmer hold upon the 
surface of the bud with its tail-disc and assume an upright 
attitude (PL 33. figs. 5, 6, 9, PL 34. figs. 14,15). The necessary 
hold was not always gained at the first attempt, the disc some¬ 
times slipping, and here again the tail-bristles came into play, 
serving to anchor the animal to the bud and to give a certain 
amount of prop-like support to its rigid body. The position was 
not necessarily vertical, but at right angles to the supporting 
surface, and frequently oblique or even horizontal, and it was 
remarkable how the vermiform, soft-bodied mite would maintain 
for several minutes an attitude apparently so ill adapted to its 
structure. All the time its four short legs would be waving 
wildly in the air. A number of mites standing up in this way 
bore a remarkable resemblance to diminutive Hydras with 
greatly retracted tentacles. 

After indulging in this performance for a period varying from 
one to five minutes, the mite would generally relax its rigid 
attitude, bring down its feet to the surface again, and continue 
its progress by crawling, only to resume its upright position and 
grotesque waving of legs a little farther on. 

This behaviour was highly suggestive of a desire, on the part 
of the mite, to attach itself to any passing object, and its readi¬ 
ness to do so was easily proved in the most conclusive manner. 
If touched with a needle-point, it immediately let go its hold on 
the bud and was carried off on the needle. A carneTs-hair brush, 
or a feather applied to an infested bud was found to be swarming 
with mites on subsequent examination. In nature, the most 
likely carriers of the mites would, of course, be insects or 
arachnids. Accordingly spiders and insects of various lands 
were either induced to run over infested buds, or examined 
after having been observed to come into contact with them spoil* 



370 MB- C. WABBBBTON AXD MISS A. L. "EMBLETOS* OX 

taneously, and in almost every instance mi fees were found attached 
to their bodies or appendages. The fact was recorded of four 
different species of spider, of the larva of the currant-moth 
{Ahraceas grosmlariata\ of the currant Aphis, of the larva of the 
two-spot ladybird (Coccinella bipunctata ), of the black ant 
(Lasius niger ), and of various other insects. So uniform was 
the result, that the investigation into the various creatures 
capable of distributing the mite was presently discontinued, as 
it was clear that almost any insect might perform that function, 
though those which wander widely and especially affect currant- 
bushes would necessarily be most efficient. It is probable that 
the currant Aphis is especially instrumental in spreading the 
disease. It crawls slowly along, feeling its way with its antennae, 
to which the mites readily attach themselves, and the winged 
individuals would be extremely likely to convey the pest direct 
to another currant-bush. 

Method of Attachment. 

The mites do not seem in any true sense to grasp the objects 
presented to'them, nor, indeed, do they possess any prehensile 
organ, unless the tail-disc may be placed in that category. 
Moreover, ordinary hairs and bristles are much too thick, rela¬ 
tively to the mites, for seizure by means of the jaws or legs. 

Attachment always seems to take place, in the first instance, 
simply on account of some adhesive substance with which the 
bodies of the animals are coated. 

A mite may be removed by any portion of its body being 
touched by the antenna of an aphis, but it quickly coils itself 
round the appendage in a worm-like fashion and brings its tail- 
disc into play. 

Possibly the bristles and “feather-hairs” (PL 33. fig. 8) on 
the legs of the mite may to some degree entangle themselves 
.among the fine hairs on the bodies and legs of insects. When 
removed on a camel’s-hair brush the mites wriggle in and out 
among the hairs and soon secure a tolerably firm hold. 

Leaping . 

While the behaviour of the upright mites was under observa¬ 
tion under the microscope, it was noticed that individuals some¬ 
times disappeared from the field of view with a suddenness that 
made it impossible to see what precisely had happened. This 
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'Occurred several tunes beffme it was realized that the dis¬ 
appearance was not accidental, but that the animals were, in 
•fact, leaping,. 

As soon as this was suspected, it was easy to verify it by con¬ 
centrating attention on one individual and using powers which 
allowed the -whole of its flight to be followed. The conclusions 
arrived at were these:—After several vain attempts to attach 
itself to a passing insect, a mite would cease to wave its legs, 
remain rigid a moment, and then launch itself forth, torpedo-like, 
into space. The precise mechanism by which this was effected 
could not be determined, but the terminal muscular disc, which 
had been observed to be retractile, was evidently the propelling 
organ. The tail-bristles were at flrst suspected of taking some 
part in the action, but further observation showed that, by re¬ 
taining too firm a hold on the bud, they sometimes rendered the 
leap abortive, the mite simply falling backwards with considerable 
impetus instead of darting away. No great distance was covered 
by the leap, the longest measured being four millimetres, or 
about sixteen times the animal’s length. "When the mites leaped 
from a bud placed on a microscope-slide they alighted on their 
heads and fell over with the tail-disc most distant from the point 
-of departure. 

It was an interesting and suggestive fact that while the mites 
would remain upright with waving legs for several minutes in 
the still air of the laboratory, they could be induced to leap at 
once by blowing upon them with the breath or by means of a 
pipette. It would seem, then, that they first of all try to come 
in contact with a passing insect, and, failing this, take advantage 
of a puff of air to attain their object. 

In view of the extremely doubtful advantage of a blind leap 
into space, the conjecture may be hazarded that the mite thus 
sometimes attains a flying insect which hovers near enough to 
fan it by the beating of its wings. 

Destination of the Migrating Mites. 

The problem of the immediate object of the mites in leaving 
the old buds by crawling, leaping, and adhering to insects next 
demanded a solution.. At the height of the migration the new 
buds were already visible and beginning to swell, and the manner 
in which and the extent to which they acquired the disease had 
still to be ascertained* Moreover, the leap into space would 
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necessarily land many of the creatures on the ground, and it was-' 
conceivable that they sought or made some kind of shelter there¬ 
from which a new attack sprang at a later period, or even that 
they sought the roots and set up there another form of the in¬ 
festation. Finally, as it transpired that here and there a resting- 
bud which had begun to show after the conclusion of the migra¬ 
tory period contained the mites, it seemed possible that some- 
might find a temporary shelter under the loose bark of the stem 
in the neighbourhood of such buds while still undeveloped. All 
these points were subject to careful investigation, the results of 
which may now be stated. 

Shelter under Baric . 

Unless called upon to furnish shoots on account of the exten¬ 
sive destruction of the ordinary buds by disease or injury, the 
resting-buds remain as almost invisible knobs under the bark of 
the stem. There is usually some loose bark in their vicinity and 
this was carefully searched for the mite, but with uniformly 
negative results. Specimens of a Tyroglijphus were found, and 
also some empty and longitudinally split shells which might have 
been hypopal casts, but of the gall-mite not a specimen. 

Behaviour on the Ground . 

To trace the actions of such minute creatures amongst the 
precipices and chasms into which ordinary soil is converted by 
the microscope is well-nigh impossible. By preparing a specially 
fine mould the difficulty was reduced, and it was hoped that any 
tendency to burrow into the earth or to encyst in sheltered 
recesses would at all events be detected. Experiments were 
made with both wet and dry earth, but here again the results were 
entirely negative. The mites showed no indication of having 
attained a desired end, but crawled laboriously among the par¬ 
ticles of earth, rearing themselves at intervals and waving their 
legs as though in the hope of rescue at the eleventh hour by some 
passing insect No burrowing, no encystment, no deposition of 
eggs was notea. For hours, even for days, the’ mites wandered 
aimlessly, becoming less and less vigorous till at length they died,. 
On the dry mould they were more active at first, as the wet soil 
seemed to have a paralyzing effect for the time being. In the 
latter case the mites, hewever, lived the longer, several showing 
signs of life after the third, day. 
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Further experiments were made with black-currant roots which 
were placed upon the soil and dusted with actively migrating 
mites. Again nothing definite happened, the mites seemed in no¬ 
way contented with their new T environment, and acted as though 
the object of their migration were as far from attainment as ever.. 
Such negative results are, of course, inconclusive, but it seems 
likely that all the mites which fall to the ground are doomed to 
perish unless they should have the extreme good fortune to be- 
carried by some passing insect to another bush. 

Entry into the new Buds . 

During the first week in June the mites were wandering actively 
about the stems, and some were found in the axils of the leaves, 
and close to and upon the new buds (PI. 33. figs. 3,4). On June 7 
a mite artificially placed upon a young bud was seen to work its 
way in between the sheathing-leaves. New buds were removed 
at frequent intervals and examined for mites, which were found 
inside for the first time on June 8. During the ten days of more 
or less active migration which succeeded, the search for mites was 
successful in a fair percentage of cases, but from the number of 
buds which afterwards proved to be diseased it is likely that the 
presence of one or tw r o of the animals was frequently overlooked— 
a fact, perhaps, not greatly to be wondered at. The mites in any 
one bud were always extremely few in number. Till June 22 
the weather had been hot and dry, and on that date very few 
mites were wandering, and those still within the old diseased buds 
showed slight signs of life. The migration was apparently almost 
at an end. Bain then fell, and this seemed to revive many of the 
mites and to prolong the migration period for a few days. With 
rare exceptions, wandering mites w r ere not seen after June 19, by 
which time the old abortive buds w r ere entirely lifeless. The 
migration, therefore, was at an end, and of the hosts of mites in 
existence at the end of May an infinitesimal number had obtained 
a footing in the new buds, all the rest having presumably perished. 

Behaviour of the Mites within the young Buds . 

The migrating mites were for the most part adult, and eggs 
could be seen in the transparent bodies of the females (PL 33. 
fig. 7). The date of the deposition of these eggs seemed to be a 
matter of some importance, though by no means easy to ascertain. 
The plan of searching for them hv the dissection of individual 
buds was abandoned, but new buds were daily removed from 
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infested bushes, ent into small fragments, and placed in tubes oi: 
spirit. These were shaken vigorously and then allowed to stand, 
■and the sediment examined under the microscope. 

Eggs were first found in the buds removed on June 26. After 
that date they occurred in increasing numbers. By the end of 
the first week of July the new attack appeared to be firmly 
established. Mites in all stages of development, as well as eggs, 
-could easily be found by dissection of the new buds, some of 
which seemed to show signs of abnormal development. In every 
case the mites were centrally situated in the buds—a remarkable 
fact in view of their particularly compact structure in this plant, 
which v T ould render it by no means easy for the immigrant mites 
to reach the interior. 

As the brood increased, the mites worked centrifugaily, 
encroaching gradually upon the more external portions of the bud. 

By July 20 the removal of two outside leaves sufficed, in some 
cases, to reveal the mites, and by the end of the month they were 
almost external in the most advanced buds, covered only by the 
loosely applied outermost leaves, -while occasionally one or two 
individuals were found actually on the outside of the buds. 

The multiplication of the mites in the new T buds had been so 
rapid during July and August, that it appeared highly probable 
that a second migration period was approaching. None such, 
however, was observed. The buds continued to sw r ell, but re¬ 
mained green, and did not burst, and no -wandering mites -were 
detected during the autumn. The creatures were now established 
in their winter-quarters and were reproducing less actively. No 
new fact v'as to he added to the record of their life-history. 
Some might succumb to the rigours of winter, but the survivors 
would be ready to recommence the life-cycle in the following 
•spring. 

Animals associated with the Mite . 

Sunning with great activity over the twigs of infested bushes, 
examples of a red mite of the genus Actmeda w T ere constantly 
found. No conclusive evidence of its habits was obtained, but 
one specimen had attached to its jaws what appeared to be empty 
JSriojphyes- skins, and it is quite • possible that it preys to some 
extent on the mite, for it belongs to a predaceous group of the 
Trombidiidse. , 

Within the diseased buds specimens of a Tyroglyphm mite were 
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very frequently observed, and on one occasion, in October, a 
•species of Tarsonemus was found. These are vegetable feeders, 
and could not have been preving upon the Urio-phjes. 

In a large proportion of the mite-infested buds dissection 
revealed the presence of a small dipterous larva, apparently that 
of a Cecidomyid fly (PL 34. figs. 21, 22). It was hoped that some 
examples would he reared and the imago obtained and identified, 
but its development is so slow that larvae observed in October are 
little larger than those seen in July, and show no signs of pupa¬ 
tion. Probably the fly will not emerge until next spring, when 
it is quite likely to prove a new species. It is always found at, 
or near, the centre of the bud, and feeds upon the mites. Its 
slow growth probably implies a moderation of appetite which 
.allows the mites, by their extreme fertility, to renew their 
numbers as fast as they are depleted, and thus to keep up the 
food-supply. 


The Med-Currant Plant and the Mite . 

As none of the characteristic swollen buds appeared on red- 
currant hushes, which, moreover, flourished in the immediate 
neighbourhood of failing black-currant plants, it was believed that 
the red-currant was practically immune. "When the Cecidomyid 
larva above mentioned was first observed and some doubt was 
entertained as to its habits, red-currant buds were examined to 
see if they contained the grub, the inference being that the pre¬ 
sence of the grub would show that it fed upon the bud and not 
mi the mite. 

The result of the examination was entirely unexpected, for the 
mites were found in considerable numbers. The attack differed 
remarkably from that on the black-currant, the infestation work¬ 
ing from the outside inwards. At first they were only found in 
the axils of the leaves at the base of the buds, and perhaps within 
the first brown sheathing-leaves. Later they penetrated more 
deeply aud had almost reached the centre. 

That they were not merely sheltering there but were obtaining 
nourishment was proved by the presence of eggs and larvae. hTo 
great harm, however, seemed to be done by them, nor were they 
•ever found except on bushes near to badly attacked black-currant 
plants. ' 
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Conclusions . 

The observations above recorded may be thus briefly sum¬ 
marized :— 

1. Of’ the mites surviving the winter, those which have not 
succeeded in entirely arresting the growth o£ the buds, but are 
driven out by their development before May, probably perish. 

2. There is a definite migration period, which takes place as the 
abortive buds dry up and become uninhabitable, the new buds 
being then ready for the reception of the mites. In 1901 thus 
period extended from the middle of May to the middle of June.. 
Any mites found wandering in t the autumn are probably of the 
nature of an overflow, 

3. Distribution is effected by (1) crawling, (2) adhering to 
insects, (3) leaping. 

4. There is a brief period when the total number of living mites 
is exceedingly few , the old buds being dead , while the emigrants 
which have attained the new buds have not yet increased to any 
considerable extent . This period in 1901 coincided with the last 
■week in June. 

5. The mites are unable to maintain life in the ground, nor do 
they attack the roots. 

6. The red-currant plant can contract the disease, but does not 
appear to suffer greatly from it. The mites first appear on the 
outside of the buds, penetrating inwards as they increase in 
number. 

7. Infested buds very commonly contain a Cecidomyid larva 
which feeds on the mites. 

If the results thus obtained are trustworthy, certain inferences 
follow with regard to the treatment of the disease. The most- 
important are these:— 

1. Any treatment of the ground under infested bushes is 
unnecessary, as the mites do not live in the soil. 

2. Spraying in the early spring is only calculated to destroy 
mites which would perish in any case. 

3. The only time when spraying would be likely to prove- 
beneficial is at the end of May and' the beginning of June, when 
it is undesirable on account of the blossom. 

4. The removal of all the new shoots from infested bushes at 
the end of June, if practicable, would apparently clear the plants, 
of the disease. It is at all events important to remember that at 
this time the pest is reduced to a minimum. 
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Bibliography, 

Eriophyes ribis, Westwood . 

Phytoptus rihis, Westwood, Gardeners’ Chronicle, 1869. 
Phytoptus rihis, Nalepa, Anz. Ak. Wien, xxx. p. 105 (1893), 
Eriophyes rihis , Nalepa, Das Tierreieh, 1S98. 

Though references to the black-currant gall-mite, and sugges¬ 
tions for its extermination, are frequent in the writings of 
'•economic entomologists, the serious contributions towards our 
knowledge of its life-history are few in number, and may here be 
con verdantly summarized. 

1. Newstead.—“B ecenfc Investigations on the Currant-bud 

Mite, Phytoptus rib is P The British Naturalist, 1894. 
Egg-laying commenced, Feb. 20. Thirty per cent, of the old 
infested buds drv by May 19. Mites found in the axils of the 
leaves on June 2. First found within the new buds on July 
27, with eggs. No observations made during August. Migra¬ 
tion takes place during March. 

2. Warburton.— u The Black-currant Gall-mite, Phytoptus 

rihis , Westwood.” The Journal of the Eoyal Agricultural 
Society, 3rd ser. voh viii. p. 754 (1897). 

Eggs found every month except December. Mites migrate 
during the spring, when slightly infested buds open and 
badly infested begin to dry up. No means of distribution 
•except by crawling detected. Attempts to ascertain what 
became of the dislodged eggs unsuccessful. 

3. Wilson.— i:t Disease of the Black Currant caused by the 

Gall-mite {.Phytoptus ribis)P Pamphlet issued by the 
County Council of Fife, Dec. 189S. 

A few eggs found in December, numerous in February. 
Infested buds are dried up in July, before which time the mites 
wander. Distribution probably largely by wind, and perhaps 
by insects and birds, but no evidence offered in favour of this 
suggestion. 

EXPLANATION OF THE PLATES, 

Plate 33. 

Fig, I, Twig of blackcurrant showing diseased buds. From the apex to the 
point marked A is the current year's growth; between A and B is last 
year’s wood with the' buds which shrivelled at the end of June 1901; 
below B is older wood with dry brown buds which dried in the 
summer 1900. . - ■ 



LIFE-HISTORY OF THE BLACK-CUR BAHT GALL-MITE. 


373 

Fig. 2. Diseased buds which bare managed to produce dwarfed leaves. 

3. 2few bud at the time when the mites are establishing themselves in it.. 

and are now to be seen on the outside. 

4. Fig. 3 magnified. 

5. A piece of diseased bud, showing the mites and eggs in situ. 

(>. Two mites in the erect position, prior to leaping. 

7. Lateral view of mite as seen when crawling, drawn on a '5 mm. chart., 
(Ultimate divisions=-A; mm.) 

S. Leg of mite, showing the “ feather-hair ” and bristles. 

9. Posterior extremity of mite, showing the tail-disc and two bristles, 
when in the erect attitude assumed before leaping. 


Plate 34, 

Fig. 10. Dorsal view of the anterior end of the mite, showing the characteristic- 
sculpturing of the te carapace.” 

11. Ventral view of same, with the mouth-parts (rn.) and external sexual 

organs (a.), 

12. Dorsal view of posterior end. 

13. Ventral view of posterior end. 

14. Diagrammatic representation of the positions assumed by the mite 
while endeavouring to obtain a firm hold by its tail before standing; 
erect. 

15. Showing hew the erect attitude is assumed. 

16. An egg, drawn on a *1 mm. chart. (Ultimate divisions= T J a mm.) 

17. An egg at a later stage, with the contained mite, ready for batching.. 
IS. Larval form of the mite. 

19. Mite about to undergo eedysis. 

20. Mite crawling, as seen from above. 

21. Oeeidomyid larva found in the diseased buds—lateral view:— 

-32.=i&oubh, &=spiracle, t.= trachea. 

22. Magnified drawing of anterior end of the CeeidomyicI larva. 

[Figs. 7 3 10, 11, 16, 18,19 drawn by the c< camera lucida”] 
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On the Foraminifera collected round the Funafuti Atoll from 

Shallow and Moderately Deep Water. By Frederick. 
Chapman, A.L.S., F.R.M.S. 

[Read 5th December, 1901.] 

(Plates 35 & 36.) 

Contents. 

I. Introductory Remarks. Pp. 379-330. 

II. Foraminifera from the Ocean-Beaches (Sollas Collection). With Notes, 
and Description of New Species. Pp. 3S0-886. 

III. Foraminifera from the Lagoon-Beaches, Funafuti (Sollas and David 

Collection). Pp. 886-387. 

IV, A Description of the Reef-fragments, with adherent Foraminifera, from 

the Reef-face, Funafuti (David and Woolnough Collection). With a 
Table of Distribution and Notes and Description of a New Species., 
Pp. 387-396. 

V, A Summary of the Foraminifera found at depths from 16-200 fathoms 
round Funafuti (Halligan and Finckh Collection). With Notes and 
Description of New Species. Pp. 397-413. 

VI. Notes on the Distribution of some of the Species of Foraminifera from 
the Reef-slope at Funafuti. Pp. 413-415. 

1. Introductory Remarks. 

The collections upon which the following] results are based 
are these:— 

(1) A series of shore-sands from the ocean and lagoon-beaches 
of the Funafuti Atoll. Obtained by Prof. W. J. Bellas,. 
F.R.S., during the first expedition to Funafuti in 1896. 

( 2 ) Samples from the rocks forming the seaward slope of the 
reef at depths from 16-200 fathoms, obtained by means 
of heavy steel chisels and tangles ; also samples of sand 
from various depths. Collected by Prof. Edgeworth David 
and Mr. Woolnough in 1897 . 

(3) A series of sand and reef-rocks collected by Messrs. Gv 
Halligan and A. E. Finckh round the Atoll at depths 
down to 240 fathoms. Also soundings and dredgings 
taken along a line due west from Tutanga. Collected in 
August 1898. 
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During my microscopical examination of the thin slices of the 
cores brought up by the boring operations at Funafuti it was 
evident that, in order to arrive at some definite conclusions re¬ 
specting toe meaning of the various changes in the facies of the 
foraminifera and other microzoa found at different levels, we 
ourrht to know more about the actual distribution of the microzoa 
living round the atoll and in the lagoon. By a careful study of 
the differences in the distribution of the smaller organisms it is 
possible to gain information of considerable value as to the depth 
at which they best developed, and also with regard to the ac¬ 
companying physical or hydrographical conditions. The present 
paper should therefore serve as a basis for the discussion of the 
.-sionificance of the contents of the core as far as the foraminifera 
are concerned (and these organisms, by the way, constitute the 
greater proportion of the Funafuti core), since the results are 
•derived from samples obtained from fairly shallow-water deposits, 
speaking in the hydrographical sense. 

This interesting subject, in its bearing on the contents of the 
•core, may be discussed in a later paper of this series. 

The d*eep-sea soundings taken round Funafuti are also of 
•considerable interest, and their description may be reserved for 
.another paper on the subject. 


II. FoKAMisiFEKA/rOTJ the Oceax-Beach.es, Funafuti. 
from material collected- hy Prof. Sollas, 189b. 

jy OTE- _The actual label-names attached to the samples of 

■sands have the following signification, and the native name alone 
is here retained:—“Our Islet” = Fongafale Islet or Funafuti 
Island; “South Island” = Avalau Islet; “Gold Island”= 
Fualopa Islet. 

The following terms in the Table denote the relative abundance 
■of the specimens :—v.r.=very rare; r.=rare; f.=frequent; 
■c. = common ; v.c.=very common; ex.c.=excessively common. 
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Name. 

/• e “ cl , Ava!au 
F °I$t l3let 

Fiialopa 

Islet. 

1. 

Huber id aria lueifuqa , Defr. 


y.r. 

o 

Bradiji , Millefct . 

. r. 


3. 

„ lacunensis, Chap. 

T. 

. 

4. 

divaricata, Brady . 1 

. . r. 


5. 

Bilocuima irregularis , d'Orb.' 

. < r. ; 

(). 

r in gens * Lam/ .' 


r. i 

7. 

Spirfdocidina nit Ida, d’Orb. 

. v.r. ; 

6. 

,, T&v.fot'colafa, Egger 

...... 1. { 

t'l. 

eamdmdata , d’Orb.. 

...... T.r* i ; 

10. 

aeuliiuargo . Brady . 

. i t. ; i 

11. 

„ aufiltarum, d'Orb. . 

. ; r. ; 

, 12. 

,, grata . Terq. 

. j f. 

13. 

,, crenaia. Karrer. 

...... \«F* i 

14. 

Milt u!in a circular is (’Born) . 

: C. j 

: 15. 

,, ,, var. suhlineata , Brad v ■ 

y.l*. 

: 10. 

mhrotunda (Mont.).i 

. v.r. 

!*17. 

,, labiosa (d’Orb/ . 

. ; c. | 

! IS. 

„ iriqomda (Lam/. 

. ; v.r. ; ; 

| 19. 

ohlonqa (Mont) . 

. : c. I 

i 20. 

„ Boseiana (d’Orb.) . 

. f. %' 

! 21. 

seminulum (L.) ... 

. f. ! 

; 22 . 

,, fanciful iensis , Chap. 

. v.r. 


; 23. 

Bone-ana (d’Orb.). 

. y.r. 


: 24. 

Cuvuriana (d’Orb.) . 

. r. 

r. 

j 25. 

| triearinaia (d’Orb.). 

. y.r. 


| 20, 

j „ „ var, Bertheliniana, 

. e. : c. 1 


j Brady. 


j 27. j 

! „ Tar. Terquemiana , 

v.r. : 


| Brady. 

t € * i 

! 28. i 

,, hieornis ( W. & J.) .J 


v.r. 

1*29. 

I j, aqglutinans (d’Orb.) .i 

'. e. i 

.*30. 

j .. Fenmacii (d’Orb.).. 

. ! e. 

f. i 

i 31. 

j ,, Linneana (d’Orb.).. 

. f. 

| 32. 

| „ undosa (Karrer).j 

. r. 1 

33. 

| ,, reticulata (d’Orb.) .! 

. y.e. 

y.e. | 

. 34. 

j „ Parked (Brady).......! 

. f. r. j 

! 35. 

; Articulinufmails, yar, inormta, Brady...j 


36. 

’ Hauerina eompressa (d’Orb.) ..■ 

. • r. | 

: 37. 

i „ ornaiimma. (Karrer) .i 

. v.r. | 

| 38. 

! Planispirim exigua, Brady.; 

. j r. t 

; 39. 

I Sigmoilina celata (Costa) ' ...j 

...... f. 1 

; 40.; 

! Cornuspira inmlvem, Beuss ....| 

. y.e. j 

: 41. 

Peneroplispertusus (Forskal) ..! 

. e. j 

; 42. 1 

' „ arietinus (Batsch) ...1 

....... I £. 

*43. | 

(Momlysidium) eylmdraecus | 

...... j f. : ■ .j 


| (Lam.). j 

■ ■ ! i 

j 44/ 

: „ (3/.) litiius (Gmelin) . .....1 

. ; v.r. I 

1 45.; 

„ (31.) Sellout, Chap. .. 

. i v.r. 


1 46.1 

Orbiiolites marqinalis (Lam.) ......< 

r. ex.e. 

e. ' : 

s 47. ] 

„ duplex. Carpenter. | 

j r. 

1 

| 48 J 

!■ 1 

„ complanata , Lam. ...| 

y.e, I ' r. 

i 

ex,e. i 


* See notes appended to this list. 
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1 

i 

N. end 

Name. ‘ Fongafale 

; Islet. 

Aval an 
Islet. 

Fualopa 

Islet. 

*49. 

Orhifolites vomplauaia, var. plicata (Dana)' . 


r. 



v.r. 


51. 

Tcxtularia rugosa (Renss) . 

r. 


52. 

„ conica, d’Orb. 1 . 

f. 


*53. 

Vcmcmlin a spimtlosa (Re uss) .. . 

r. 


54 


r. 


55. 

Clamdma angular is , d’Orb. . 

f 


56. 

Bolivina limbata, Brady....! . i 

r. 


57. 

,, tortuosa, Brady. . 

v.r. 


58. 

Sagrina raphanus, P. & J.' . ! 

e. 


59. 

Globiaerim saeculifera, Brady . . 

v.r. 


60. 

SpirilUna rivipara, Ehr. 

v.r. 


61. 

„ inaqualis , Brady. . 

r. 

v.r. 

62. 

„ spinigcra, 01 lap.i . 

v.r. 


*1)3. 

Patciluia corruqata. Will.j . 

v.r. 


64. 

Qymbalopora Poeyi (d’Orb.) . . 

c. 

V. 

*65. 

5J „ yar. squamosa (d’Orb.)! .. 

f. 


66. 

„ tabdl&fontm , Brady . 

Y. 

r. 

67. 

„ ( Trctomphahis) bulloides . 

v.r. 



(d’Orb.) 



68. 

JDiscorbina arauoana (d’Orb.).... 


v.r 

69. 

„ Vilardehoana (d’Orb.) ... 

V |. 


70. 

„ rosacea (d’Orb.).. i 

1\ 


71. 

„ rugosa (d’Orb.) ... 

v.r. 


72. 

„ globiilaris (d’Orb.)... 

f. 

v.r. 

73. 

„ tabcmacularis, Brady. 

j f * 


*74. 

„ acuminata , sp. nov. 

r. 


75. 

„ coneinna, Brady . 

r. 


76. 

„ crrbimlans (Terq.) ... 

c. 

v.r. 

77. 

; Plano rbulina larmta , P. & J... 

| v.r. 


78.! 

,, aver valis , Brady .. j ...... 

| c. 


*79. ! 

„ retinaeulata , P. & J.j . 

r. 


80.I 

TnmcatuUna lobatula (W. & J.) .i . 

v.r. 

j 

81. j 

„ variabilis (d’Orb.).... i . 

v.r. 

j 

82.' 

„ rostrata, Brady.,.! . 

i v.r. 


83. 

84. ' 

„ reticulata (Czjzek) .j . 

AnomaUna coronata (P. & j. )... 

v.r. 

| ^ r. 


*85. 

Calcarina Spcngleri (X*.). 


! f. 

j 86. 

„ hispid a, Brady .. 

| Y.C. 

r. 

| 87. 

„ ,, var. pulchella, Ohap. 

Pi'nfypnwfjS harm In, fom /’TVFmvfvf ) 

! r. 


| §3, 

< 

' 

*89. 

„ var. florescens, nov. 

i ex.t, 

! r. 

; ' t'A.C. 

1 90. 

Gypsina inJuerens (Scbultze) ... 

v.r. 

f t 

! 91. 

„ globulus (Reuse) ... 

v.r. 

i v.r. 

i 92. 

Polyirema mmiaeeum (Pallas) . c. 

I- v.r. 

! c. 

i 93. 

Palystomella stnaiopunctata (F. & M.) .. 

i f. 


! 94. 

„ maeella (F. & M.) ... 

j v.r. ' 


i 95. 

„ crispa (L.) .. 



: 96. 

Anipkistegina Lessonii, d’Orb... c. 

j T* 

ex.c. 

! ex.e. 

1 97. 

j ' 

Heterostegina depressa , d’Orb... 

1' r. 
i 

! f. 


* See notes appended to this list. 
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Of the foregoing samples of foraminiferal sands from the 
seaward beaches of Funafuti, that from Avalau Islet is by far 
the richest in organisms. The Foraminifera are there in great 
profusion, and the species very numerous for a coral area ; the 
specimens themselves are beautifully preserved, even down to 
the most delicate ornamentation of spines and the perfect 
contour of the shell in many of the fragile forms. 

Besides the Foraminifera we find in the sand of Avalau Islet 
fragments of calcareous Algae, spicules of a Caleisponge, Aieyo- 
narian spicules, a few Heteropods and numerous Ostracoda; 
the valves of the last-named organisms are more than usually 
abundant and varied, and these, together with other Ostracoda 
from Funafuti, will be enumerated and described in a separate 
paper. 

The sand here examined from Fongafale Islet is water-worn 
and perhaps wind-polished, so that the resnlt—the occurrence of 
five species only of Foraminifera—is not surprising. 

We now proceed to the description of new species, and notes 
on the more remarkable forms of the Foraminifera occurring in 
the beach-sands of Funafuti. 

Notes on the Foraminifera of the BeaehSands, Funafuti. 

Miliolina labigsa (JP Orbigny). 

The specimens from Avalau Islet exhibit the same tendency to 
merge into JNubecularia Bradley i, Millett, by growing irregularly 
in a lateral direction until the inilioline character is entirely lost, 
which Millett remarks in his description of the Malay fora¬ 
minifera There are apparently no- specimens from Funafuti, 
such as were found in the Malay soundings, which pass into 
MiUolina valvular is (Eeuss). 

Miliolina agolutinans (d 9 Orb.). 

The form which is rather frequent at Avalau Islet partakes of 
the general characters of M. Boseiana (d’Orb.), and might 
perhaps with equal reason be assigned to that species. Millett 
figures a similar example from the Malay Archipelago t. 

Miliolina Febussacxx (JCOrbJ). 

Probably more than half the number of specimens from 
Funafuti are represented by the flattened costate variety* formed 

* Joum. It. Mice. Soe. 1898, p. 502. 
t Torn* vU. p. 208j pi. iv. %a. 4 «-$. 
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almost on a spiroloculine plan, similar to the figure given by 
Millett of his Malay specimens *. 

Pexeeoplis (Moxaeysidium) cylikdbacetjs ( Lam .). 

A very delicate little form, which by its thin shell-structure 
and simple oral aperture seems to belong to the subgeneric type 

Mon ali/sidimn. 

Oebitohtes complex at a, Lam., var. plxcata, J. D. Dana. 

Marginopora uertebralis , Blainville, var. plxcata, Dana, 1848, in Wilkes’ 
United States Exploring Expedition Deports, a Zoophytes,'’ p. 706, [in 
vol. of plates referred to as Marginopora verfebralis P] pi. 60. figs. 9 
9 a, b. 

Orbitolites laciniatus , Brady, 1881, Quart. Journ. Micr. Sci. vol. xxi. 
N. S. p. 47. 

O. complanata , var. lacmiata , Carpenter, 1883, Report on the Genus 
Orbitolites, Zool. Chall. Exp. part xxii. pi. vii. 

This is the well-known thick variety of Orbitolites wdth the 
plicated margin, and which Brady showed to be a stage of shell- 
growth dependent on a phase of reproduction, since the edge 
bears ehamberlets with megalospheric young. J. D. Dana 
described this variety as plicata in 1848, and H. B. Brady 
appears to have overlooked this when he described his specimens 
from Fiji and elsewhere. 

HaDBOXIA M1XOB, sp. BOV. (PL 36. figs. 1, 2.) 

Test attached by the earlier segments, w T hieh are frequently 
grouped in a triserial manner, as in Yerneuilina , &c.; afterwards 
growing erect or in a vermiform fashion, similar to H. Torres- 
iensis , but is much smaller. Aperture horseshoe-shaped. 

Average length of test 2-4 mm.; average diameter ‘7 mm. 

Avalau Islet; very rare. 

Yebxexjilixa spixulosa (Beuss). 

The specimens, from Avalau Islet are in very fine condition, 
and the spinous processes are exceptionally long. 

Patellina coebugata, Williamson . 

It is very unusual to find this species in low’ latitudes, but it 
is not unknown from such localities ; it has, for instance, been 
recorded from Mauritius and elsewhere. It is, however, more 
abundant' in temperate and colder areas. 

n Journ. R. Miei*. Soe. 1898, p. 507, pi. xii. figs. 7 a-c* . ■ 
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CtMBALOPORA Poev'I, var. SQUAMOSA {d'OrbX 

Moialia squamosa, d’Orb., 1826, Ann. Sci. Nat, vol. vii. p. 272 . no. 8. 

Mosalina squamosa , d’Orb., 1839, Foram. Cuba, p. 100, pi. ill. figs. 
12-14. 

Cymbalopora Poeyi , d’Orb., depressed var., Brady, 1884, Rep. ChalL 
vol. ix. p. 637, pi. cii. figs. 14 a-d . 

This variety is a neat depressed form of the heavier sub¬ 
corneal specific type ; in its earlier stages it is sometimes found 
parasitic upon algse. 

Biscorbina acuminata, sp. nov. (PL 36. fig. 3.) 

Test conical, elongate; the apex terminating in a sharp point. 
The inferior face deeply sunken. Chambers arranged in about 
six whorls, the segments long and set obliquely. Surface of test- 
ornamented with radiating striae centred in the apex and the 
umbilicus respectively. Height *3 mm.; diameter *2 mm. 

Although D. acuminata is related to D. tabernacularis , Brady, 
it differs in having straighter and longer sides to the cone and a 
pointed aboral extremity. 

Shore-sand, Avalau Islet, Funafuti; rare. 

Planqrbulina retinaculata, Parker Jones . 

Planorbidina retinaculata , P. & J., Phil. Trans, vol. civ. 1865, p. 380, 
pi. six. fig. 2. 

A wild-growing modification of P. mediterranemis , d’Orbignr, 
parasitic on shells or algae, in which the chambers of the later 
whorls are partially separated, and bear numerous apertures 
especially around the periphery of the test. Parker and Jones’s 
specimens were found in the West Indies. This form is especially 
worthy of notice, as it does not appear to have occurred often, 
if at all, since the original description was published. P. retin¬ 
aculata occurs at Funafuti detached from their surfaces of 
support and mingled with the sand. 

Calcarina Spengleri ( Linne ). ■ ■ 

This species appears to be almost exclusively confined to the 
East Indian Archipelago, and therefore its occurrence at Funafuti 
in at least one of the samples of beach-sands is interesting as 
adding to its geographical range. The Funafuti specimens are 
small but typical. 
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Tinopoeus baculatus ( Montfort ), var. flobescens, nov. 

(PL 36. fig. 4.) 

This variety has its distinguishing feature in the curious 
dehiscent or florescent terminations of the spurs of the test. 
This is proved by thin sections to be formed by the redundant 
overgrowth of the aeervuline or compressed outer layers of chain- 
berlets upon the intermediate shell-growth forming the spurs. 
This overgrowth is very thin, and covering the spurs forms a 
recurved edge around their extremities. Occurs at Avalau 
Islet. 

III. Fobaminifeea from the Lagoon-Beaches, Funafuti. 

Two samples of the foraminiferal sand of the lagoon-beaches 
are noticed here, with the species of foraminifera found therein. 
One is from Funafuti Island (Fongafale I.), collected by 
Prof. Sollas in 1896; the other from the S.E. of the Atoll at 
Funafala Islet, collected by Messrs. Halligan and Finckh in 
1898. 

The dredgings taken across the lagoon commencing off Fonga¬ 
fale at a depth of 10 fathoms have been microscopically examined 
for foraminifera and already reported upon A 



Name. 

Lagoon-beach 
at Fongafale 1. 

Lagoon-beach 

8. end of 
Funafala I. 

L 

JSubectdarta divaricate Brady . 


y.r. 

2„ 

„ ludfuqa , Defrance . 

y.r. 


3. 

„ lacunemis, Chapman . 


y.r. 

4, 

5. 

Spiroloculina nitida, d’Orb. 

„ „ var. foveolata, 


\\ 

y.r. 

6. 

7. 

Eggor. 

j, grata , Terq. 

,, autillarum, d’Orb... 


V, 

v.r. 

c. 

8. 

Miliolina s&miiiuhwi (L.).... 


9. 

„ oblong a (Mont.) . 

v.r. 


10. 

11. 

„ trigonula (Lam.). 

,, tricar inata (d’ Orb,), var, Ber- 

f. 

i\ 

v.r. ' 

12. 

ihelmam, Brady. 

„ tricarinata, var. Ter- 

f. 


13. 

qmm'mia, Brady. 

„ reticulata (d’Orb.) ............ 

r. 

e. 

14. 

15. 

16. 

„ Fcrnssacu (d’Orb.) .. 

PeneropUs pertusus (Forskil)... 

„ arietinm (Batsch) ... 


v.r. 

f, 

x*. 

17. 

QrUtolites complanata, Lam... 

v.c. 

V.C, ' 

18. 

„ marginalis (Lam.). 

r. 

C. 


* See Journ. Linn, Soc., ZooL yol, xxviii. pp. 161-216, 
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Name. 


19. i Textularia gmmen, d’Orb. 

20. ! „ rugosa (R-euss) . 

21.,, siphonifera, Brady. 

22. i ClavuUna angidaris , d’Orb. 

23. ; VahntUm Bai'idicma , Chapman.. 

24. : Sag r in a mplmvus, Parker & Jones ... 

25. 5 Cymbalijpora Boegi (d’Orb.) ... 

26. j JJiscof'hina globularis {d’Orb.). 

27. i Tnvneaiulbia AJmeriana (d’Orb.) . 

28. i CaleaHna hispida, Brady. 

29.1 Tinoporm baeulatm (Montf.). 

30. I Gyps m a Inlwrens (Sehultze) . 

31. ,, vesieularis (P. & J.) . 

32. ! Polytrema mmiaceum (Pallas). 

33. ; Ampkistegina Lessonii, d’Orb. 

34. : Heferostegina depressa, d’Orb. 


Lagoon-beach ; 
at Fongafale I. 1 

Lagoon-beach 
3. end of 
Funafala I. 


v.r. 

f. 


v.r. 


v.r. 


v.e. 


r. 

v.r. 

c. 


v.r. 


v.r. 

c. 

v.e. 

ex.c. 

v.e. 

v.r. 


v.r. 


e. 

c. 

es.c. 

v.e. 

v.r. 

v.r. 


IY. A Description of the Eeef-fragments obtained from the 
Reef-face, Funafuti, upon which adherent Foraminifera 
have been found . 

It seems desirable to keep the description of this series of. 
specimens distinct from the foraminiferal sands, chiefly in order 
to show how important a part the larger encrusting and adherent 
foraminifera play in forming the growing reef, a fact which has 
been brought into prominence by the evidence of the Funafuti 
collections, both of the core and the samples dredged up from 
the living reef. These reef-samples are here arranged, firstly, 
in their order of position around the Atoll from 2f., E., S., to 
W., and, secondly, in the order of the depth from which they were 
dredged. The foraminiferal sands which are described subse¬ 
quently are arranged in order of depth; the bathymetrical 
distribution of the various organisms may thus be readily 
seen. 

EM. of Pava L, 63 fathoms (1897). 

Two reef-specimens. (1) An encrusting mass of Polytrema 
planum measuring 3 cm. X 2*75 cm. This specimen was evidently 
torn off the reef at a weak point of attachment. It is smooth 
exteriorly, with a slightly undulate surface, and shows on the 
under, attached, surface a rudely concentric manner of growth, 
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At one side of this specimen a Mi-grown raegalospheric test of 
Cycloclgpeus Oar pen teri has been partially en crusted and over¬ 
grown by the Polytrema . 

Pava I., 240 fathoms (1898)* 

Specimen- A 51. 

A deep-sea coral with numerous adherent tests of Carpentaria 
balaniformis , and a doubtful specimen of C. rhaphidodendron . 


Funamanu (Beacon Id.), 25 fathoms. 

An alcyonarian stem encrusted in places with a pale green 
Polytrema planum and a species of bryozoa, and bearing on its 
surface numerous specimens of Oarpenteria monticularis , C . ufri- 
cularis, and Polytrema miniaceum, 

Funamanu (Beacon Id.), 45 fathoms (coll A). 

A somewhat thin and flesuose piece of reef-rock measuring 
5 cm. x8 cm., encrusted with algae, foraminifera, hydrozoa, and 
bryozoa. 

The foraminifera are Polytrema planum and P. miniaceum , 
both represented only by young growths. 

Funamanu (Beacon Id.), 50 fathoms (1897). 

Specimen C 1. 

Coral-rock encrusted with Lithotliamnion Philippii var. funa - 
fntiensis , Carpentaria monticularis , Polytrema planum, P. mini - 
aceum and var. alba , Serpulm , and bryozoa. 

Specimen C 2. 

A thin fragment of coral-rock with adherent organisms— 
Lithotliamnion, foraminifera, Serpulce, and bryozoa. The forami¬ 
nifera are Sagenina frondescens, Bdelloidina aggregate Carpen¬ 
taria monticularis , 0. utricularis , and Polytrema miniaceum. 

(2) Another specimen of P. planum growing on a base of hard 

coral-rock, measuring 8 cm. x 2 cm. The Polytrema has grown 
irregularly, forming thin layers. On the rougher side of this 
specimen Carpentaria monticularis occurs, and here and there 
are little patches of the pink Polytrema miniaceum * 
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Off Funamanu (Beacon Id.), 80 fathoms (1897). 
Specimen C 6. 

An axis of a Gorgon lid with an encrusting Litliothamnion and 
bryozoa, also some adherent fo ram in if era and Serpulm. The 
foraminifera are Carpentaria monticularis , Polytrema miniacemm 
and P. planum. Another similar fragment (see PL 35. fig. 2) 
shows, in addition to the above species, a good example of 
Car pent eria utricular is and a large mass of Carpenteria rhaphi - 
dodendron. 

Off Fnnamann (Beacon Id.), 80 fathoms (1898). 
Specimens A 22. 

Several fragments broken from the reef; some consisting almost 
entirely of successive layers of Polytrema planum having a 
snowy or frothy texture and appearance. Two of the fragments 
have well-developed specimens of Carpentaria rhapMdodendron 
adhering to their surfaces, one of them measuring 3 cm. in 
height. A fragment of Turbinaria perforated by Cliona carries 
several specimens of Haddonia torresiensis on one surface, and 
on the opposite face numerous brvozoa, a sponge, Halimeda , and 
the pink encrusting Litliothamnion Pliilippii var. funafutiensis. 
and the following foraminifera Carpentaria monticularis, 
Cutricularis , and Polytrema miniaceum in a young stage of 
growth. 

Specimen A 24. 

Two fragments of reef-rock, the upper surfaces of which are 
entirely overgrown with pure white examples of Polytrema 
planum . On the under surface bryozoa, Serpula, and Polytrema 
miniaceum occu r. 


Falefatn, 38 fathoms (1898). 

Specimen A 19. 

A piece of hard calcareous rock, measuring 18x11x4 con, 
overgrown on the upper surface with knobs and crusts of Litho- 
tliamnion Pliilippii var. funafutiensis , Psammocora sp., bryozoa, 
and brachiopoda (Crania). Also the foraminifera Polytrema 
planum and P. miniaceum * ■ The corals are chiefly adherent to 
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the upper (cleaner) surface, the bryozoa on the lower surface, 
whilst P, planum and P. miniacewm are on both surfaces. 

Off Tntanga, 60-100 fathoms (1898). 

Specimen A 35. 

A fragment of reef-rock measuring 7*5 x 4*5 cm., encrusted 
with Polytrema planum^ which almost completely covers the 
specimen. There are also a few thin crusts of Lithotliamnion 
PMlippii var. funafiitiensis associated with it, and an example of 
€U clod}/pens Car pent eri (form B), measuring 2*5 cm. in diameter. 
The base of the rock is cavernous and drilled by boring 
organisms. 

Off Tntanga, 115-200 fathoms (1898). 

Carpentaria lalaniformis very numerous on deep-sea corals 
( Oculinida ). 

Off Tntanga, 117 fathoms (1897). 

Specimen A 82. 

A rough, irregular fragment of reef-rock, measuring about 
10x9x6 cm., consisting of an aggregate of organisms, as 
foraminifera, minute corals, hydrozoa, and Serpttlce, solidified by 
intergrowth and encrustation. By far the larger mass of the 
rock is formed of the encrusting and cementing organism Poly¬ 
trema planum , which here still retains the pale green colour so 
frequently seen in living specimens. This green coloration gives 
to the Polytrema an illusionary resemblance to an alga. The 
large form (B) of Cycloclypeus Carpenteri is represented in this 
block by a specimen measuring 5 cm. in diameter, whilst there 
are numerous examples of the smaller form (A) embedded 
between the other organisms. 

Off Tntanga, 135 fathoms (August 1898). 

Specimen B 7. 

A collection of reef-fragments ; consisting of some large masses 
of Polytrema ■ planum (see PL 35. fig. 4), one or two measuring 
about 5 cm. square; some lamellibranch shells overgrown inside 
and out with Serpulw and Polytrema planum ; fungoid corals 
accreted with growing organisms, chiefly Polytrema planum ; a 
fragment of an aleyonarian stem measuring 4*5 cm. in length 
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and having a diameter of 1*8 cm., encrusted with Polytrema 
; planum ., which has ensured its preservation. 

Dredgings taken near Tutanga (hearing 102“ to Tutanga, 
155° to Tegasu), 138 fathoms (1897). 

.Fragmentary rock-specimens and Halimeda- joints. One piece 
consisting of an encrusting mass of Polytrema planum measures 
8x2 cm. and is 4 mm. thick. The outer surface is smooth and 
of a very pale green colour. To the under surface a fine speci¬ 
men of Haddonia torresiensis is attached. 

The smaller fragments bear numerous dark-coloured speci¬ 
mens of Polytrema miniaceum . 

A fragment of Akyonarian largely composed of the aggluti¬ 
nated spicules. 

Associated with these are Sagenina frondesserts (on Halimeda) 
and Otjcloclypem Garpenteri (form A). 

Dredgings west of Tutanga, 200 fathoms. 

Specimen A 2. 

Two rather massive pieces of organic calcareous rock and 
fragments of a G-orgoniid stem. 

The largest piece of rock measures 12*5x6x3*5 cm., and 
consists of large flaky masses of Polytrema planum built in tiers, 
rudely resembling the nest of the wasp ( Vespa); with many 
adherent foraminifera, bryozoa, Serpules, braehiopoda (Crania), 
and algae. Besides P. planum the other foraminifera are Poly¬ 
trema miniaceum , whose small pustular tests are scattered over a 
large portion of the rock, and Carpentaria serialise sp. nov. 
(PL 35. fig. 3). There are apparently two kinds of algae—one 
a thin, pink, encrusting form, and. the other a thread-like or 
filamentose and branching organism rather doubtful in its 
affinity. 

The smaller piece of rock measures 8*5 x 5 X 2*5 cm., and has 
a double nodular shape, with a lumpy surface, overgrown with 
Polytrema planum, P. miniaceum, and several species of bryozoa. 

The akyonarian stems are encrusted with a pink alga, and 
foraminifera (as Garpenteri a utricularis , Polytrema miniaceum) f 
a sponge, and numerous bryozoa. 



892 


ME. F. CHAPMAN ON THE 


Sontli of Fuafatu, 25 fathoms (August 14th, 1897). 
Reef-fragments with broken shells and many ibraminifera. 
The latter are:— 

OrhitoUtes com pi an at a, rare. 

Sag en in a frondescens , common and well-grown, on shells and 

Salimeda, 

Blanorbiiliiia aceroalis , very rare, on Salimeda. 

Polytrema planum , on Salimeda , and forming button - like 

masses. 

P. miniaeeum , very common. 

Off Fuafatu, 60 fathoms (1897). 

Specimen C 4. 

A flat piece of coral covered with pink Lithothamimon , forami- 
uifera, Serpitdw, bryozoa, and brachiopoda ( Crania)* 

Tl'ie foraminifera are Sagenina frondescens , Saddonia torresi - 
and Polytrema miniaeeum . 

Off Fuafatu, 60 fathoms (1897). 

Specimen 08. 

Coral-rock encrusted with Lithothammon , Polytrema planum^ 
and bryozoa. 

S.S.W. of Fuafatu, 60 fathoms (1897). 

Specimen C 5. 

Calcareous rock encrusted with Lithothamnion, foraminifera, 
a small coral, Serpuhe, and bryozoa. 

The foraminifera are Saddonia torresiensis , Qarpenteria 
montieularis, and Polytrema miniaeeum . 

South of Fuafatu, 119 fathoms (1897). 

: Reef-fragments, one of which measures 2*5x2 cm. It is 
encrusted with Polyire?na planum to which are attached several 
specimens of Saddonia torresiensis. There are also specimens 
of Gycloclypeus Garpenteri (form A) in the accompanying sand. 
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1 able illustrating the Distribution 0/Reef-forming Foramx- 
nifera (adherent and encrusting species) round the Atoll of 
Funafuti *. 



Name. 

Localities. 

Depths in 
fathoms. i 

i 

Conditions of growth. 

1. 

Sayenina frondcrcend 

Pava, Funamanu, 

30. 36, 50, 

Found chiefly on Halhncda 


(Brady). 

Tutanga, and 
Fuafatu. 

60, 136, 
150, 200. 

joints. 

0 i 

Haddonia, iorrmienm} 

Para, Funamanu, 

25, 35, 40. 

Adherent to reef-rock and 


Chapman. (PI. 35. 
figs. 1 & 1 a.) 

Tutanga, and 
Fuafatu. 

60, 80,: 
119, 136.1 

reef-organisms. j 

3. 

Bdelloidina, amregata. Pa.va and Funa-i 

25, 50, 60j 

Found growing on reef-; 


Carter. ! 

mauu. 

63. i 

rock, millepores, corals, j 
and molluscan shells. j 

4. 1 

Carpentaria nfrivulam,, 

Pava, Funamanu,' 

25. 50, 57. 

Grows attached to Hall- j 


Carter. 

Tutanga, and: 
Fuafatu, 

60,80,94.; 
136. 150,1 
200. ; 

mcda, Alcyonarian stems, 
millepores, or bare reef- 
rock. 

5. 

Carpejitena halani - ' 

formi% Gray. 

Para and T utauga. 

115-240. 

Growing on deep-sea corals 
and Serpule. 

6. 

Carpentaria monfirii -; 

Funamanu, Tu- 

25, 50, 60,i 

Growing attached to Poly- 


lark, Carter. 

tanga, and Fua¬ 
fatu. 

80, 86,| 
135, 200.| 

trema planum , Aicvo- 
narian stems, mollusean 
shells, or bare reef-rock. 

7. 

Carpenieria rhaphi- 

? Pava; Fuuamanu 

60, 80, 

Found only at two or three 

I 

dodendrtm , Mobius. 
(Pi. 35. fig. 2.) 

and Fuafatu. 

2240. 

depths. Grows in massive 
clusters, throwing out 
tubes which are often 
joined terminally by a 
platform-like growth of 
Polyirema planum . 

8. 1 

Carpentaria seri alk \ 

sp. hoy. (Pi. 35. 

3 .) 

Tutanga. 

200. 

Attached to reef-fragments. 

9. 

Polyirema plan 21m 

Para, Funamanu, 

25, 38. 45,; 

Found encrusting reef-rocks' 


(Carter). (PL 35, 

Falefatu, Tu- 

; 50,60,63,1 

and rounding off sharp 


figs. 2 & 4.) 

I 

i 

j 

tanga, Fuafatu. 

| 

; SO, 117. 

! 119, 135, 
j 136, 200. 

.1 

i 

[ 

angular fragments by en- 
! wrapping them in sueees- 
1 sive layers of acervuline 
j ceils until the original 

1 contour entirely cheap- 
; pears. It even grows over 
j . living organisms, such as 
j Cydoelypem , until they 
| are quite covered up by 
j the rapid growth of the 
| foraminifera. 

10. 

Polyirema mmiaeeum 

Funamanu, Fale¬ 

25, 38, 45. 

| Growing profusely on Poly- 


(Pallas), 

fatu, Tutangaj 
and Fuafatu. 

50,60,80, 

136,200. 

■j trema , planum, MaMrnda 
joints, or reef-rock.' 

11 . 

Polyirema miniaceum, 
rar. alba, Carter. 

1 Funamanu. 

I 

l 

50. 

'(Associated with P. mnia- 
j cam but very rare. 

j 


* This table includes data given in ray earlier paper on the same subject. See 
Jouni. Linn, Soc., Zool. vol. xxviii. pp. 1-27. 
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Besides the foregoing adherent fora mi niter a, the ordinary 
species of smaller dimensions which live freely on the reef play 
an important part by the enormous quantities of their tests which 
speedily become encrusted and consolidated by the growth of 
organisms. A cavernous rock is thus formed, the interstices ol 
which do not become filled until a much later date in the history 
of the reef-formation. 

Such noteworthy species are Amphistegina Lessonii , Tinoporus 
baculatm , Heterostegina depressa^ Calcarina hispida (which, 
however, is one of the first organisms to disappear by solution), 
Orbitolites complcmcda and 0 . marginalise and Cycloclypeus 
Carpenieri . 

As regards the last named species, 0. Carpenieri , it is interesting 
to note its occurrence at four localities round Funafuti, namely, 
Pava, Eunamanu, Tutanga, and Fuafatu. It has a range in depth 
of 80-200 fathoms. At 50-60 fathoms both the megalospheric 
and the mierospheric forms occur, form A greatly preponderating. 
At SO fathoms form B (the mierospheric or large discoid form) 
was most frequently dredged up alive by Prof. David, 


Notes on Foraminifera from the Beef-fragments. 

Funafuti . 

Carpentebia balanifoemis, Gray. 

Carpentaria balaniformis, Gray, 1858, Proc. Zool. Soc. Load, vol xxvi. 
p. 269, figs. 1-4. 

C. balaniformis, Chapman, 1900, Jonrn. Lino. Soc., Zool. vol. xxviii. 
p. 13, pi. 4. figs. 1, 2. 

Other deep-sea corals with numerous attached specimens of 
0. balaniformis have been sent on in further collections since 
the first paper on Funafuti Foraminifera was written. One of 
the corals came from 240 fathoms off Pava I., and is the deepest 
sample obtained from the reef. This specimen bears no less than 
31 individuals of the above species distributed over the surface. 
A curious example of fusion between two shells also occurs, which 
points to the ability which this: genus may possess of forming 
colonies and large masses of almost indefinite size, providing the 
growing test is not broken up by predatory fishes or by mechanical 
means. 
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Carpentebxa ehaphxuooenjdron, Mobius. (PL 35. fig. 2.) 

* Pobjtmna hrunnescens, J. 1). Dana. 1849, 17. S. Exploring Exped,, 
Atlas Zoophytes, p. 707, pi. 01. fig. 3. 

Mmpkkhdendron album , Mobius, 1876, Tageblatt der 49 Yersatnmlirag 
deutscher Naturforscher und Aerate in Hamburg, p. 11 o. 

Carpenter ia rlmph idodendron , Mobius, 1880, Beit rage zur Meeresfauna 
der Insel Mauritius und der Seycliellen, Berlin, p. 81, pi. v. figs. 6-10, 
pi. vi, fig. 1-6. 

It is possible that the specimen which Dana described as i£ pale 
brownish, thick inerusting, cavernous, surface gibbons, lacerate 
and very irregular,” is a young specimen of the above species. 
Since the full-grown form has been so admirably figured and 
described by Mobius from Mauritius, it is unnecessary to further 
disturb the nomenclature by substituting Dana’s name. 

This species is very much in evidence in certain parts of the 
core obtained from Funafuti, where it sometimes constitutes 
thick layers between the ordinary foraminiferal sand and reef- 
rock. More often, however, it is represented only by fragments 
broken down to a more or less uniform size, as though by the 
agency of browsing animals. 

C. rhaphidodendron appears to be most at home in depths 
between 63 and 80 fathoms. 

Carpefferxa serialis, sp. nov. (PL 35. fig, 3.) 

Test hyaline, somewhat glassy or polished in texture, consisting 
of more or less numerous chambers sometimes shaped like a 
calabash or water-pot with a distinctly spouted aperture placed 
a little eccentrically, at others.of a combination of flask and 
long cylindrical spout. The apertures, in fresh specimen, 
armed with sponge-spicules. Chambers arranged in roughly 
linear fashion or in a meandering series* Adherent to reef-rock. 
Diameter of the chambers at their base 1-2*25 million Diameter 
of aperture about *3 millim. This organism appears at first- 
sight to bear a deceptive resemblance to certain forms of 
Polyzoa. 

Found at Tutanga, 200 fathoms. Frequent. 
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Poltteema PLA>TM, Carter. (PL 85. figs. 2 & 4.) 

Pulytrema planum, Carter, 1876, Ann. & Mag. Nat. Hist. ser. 4 f 
vol. xvii. pp. 211, 212, pi. xiii. figs. 18, 19. 

Gypsina melobesokles , Carter, 1877, Ann. & Mag. Nat. Hist. ser. 4, 
vol. xx. p. 172. 

Polyirema miniaceum , var. involva , Chapman, 1900, Journ. Linn. Soc., 
Zool. vol. xxviii. pp. 17, 18, pi. 2. fig. 3, and text-figure 2. 

P. planum , Carter, Chapman, 1901, Ann. & Mag. Nat. Hist. ser. 7, 
vol. vii. pp. 82,83. 

P. planum , Chapman, 1901, Journ. Linn. Soc., Zool. vol. xxviii. 
pp. 201, 202, pi. 20. figs. 6, 7, 

This freely-growing foraminifer produces extraordinarily large 
masses of calcareous rock at Funafuti. At first sight they were 
thought to he calcareous alg^, for their hahit o£ growth is very 
similar to encrusting forms of LithotJiamnion and Litlioph/llum, 
A microscope-section of the organism, however, at once reveals 
its relationship with Pohjtrema and Gypsina . It is extremely 
difficult to decide from an examination of the external surface 
whether the specimens are foraminifera or algae, unless one has 
a special knowledge ol* the minute differences met with in the 
respective groups. 

It is not uncommon to find this organism forming an encrusting 
mass of about 5 centimetres square. One example from Tutanga 
(60-100 fathoms) measures about 7x5 centimetres. Another 
piece of calcareous rock, composed almost entirely of laminar 
growths of P. planum, has a measurement of 13x5x4 centi¬ 
metres. 

As regards the depths at which this peculiarly interesting 
foraminifer is found, the limits of its best development are from 
about 80, to 200 fathoms. 
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T. A Summary of the Foraminifera found at depths from 
16-200 fathoms HOUND Funafutt, in dredgings made by 
Messrs. Halligan and Finchs. 

In this table the results of the detailed examination of the 
sands obtained during the latter part of the work of the 
Expedition, in 1S9S, are given. 

The columns are arranged in order of depth, the localities 
occupying a secondary place. The reason adduced for this is 
that in the case of Foraminifera from the loose sands found 
either in shallow or fairly deep water the temperature seems to 
be a more important factor than local surroundings; whereas 
in the case of the reef samples the organisms are largely dependent 
upon environment. 

The dredgings include, besides Foraminifera, the following 
organisms—Calcareous Alga? ( Halmeda , Corallina, Lithothamni'on , 
and other genera), Calcispong'es and loose spicules, Alcyonarian 
spicules, Serpulse and boring Annelides, Polyzoa, Aseidian 
spicules, Lamellibranehiate shells. Heteropods, Gasteropoda, 
Pteropods, Ecliinodermal plates and spines, Osrraeoda (chiefly 
Bfdrdia and Loxoconchci ) and other Crustacea. 


In the annexed synopsis of species from the Funafuti Atoll, 
for the sake of uniformity of treatment and in order to enable a 
comparison with the Synopsis given in my former paper (pp. 206- 
209 of the present volume), the following significations are 
used:—v.r. = very rare, r. = rare, f. = frequent, c. = common, 
v.e. = very common. 
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Xoie on Xeiv Species from the Sands of the Beef slope* 

Spisoloc xtlixa paeyula, sp. nov. (PI. 36. fig. 5.) 

Test ovate, complanate, extremities produced* Oral extremity 
usually terminating in a tubular prolongation, with an everted 
rim. Segments few and broad, marked by salient sutural edges ; 
surface of segments more or less excavated. Length *35 mm. 

Off Titian ga, 200 fathoms ; frequent. 

Affinities* —This form seems to be intermediate between 
Brady’s Spirolociilina limb at a vaiv i: and Terquem’s S* impfressa +. 
Prom the former of these it differs chiefly in its smaller size and 
spouted orifice, and from the latter in having a more circularly 
ovate outline. 

Ophthaliiibiuoi count;, sp. nov. (PL 38. fig. 6.) 

Test ovate, compressed; the early spiral tube small and neatly 
coiled ; the later Spiroloculine segments large and few in number, 
and partly concealing the spiral portion of the shell. The later 
segments have a thin peripheral fiange, as in 0. inconstant. 
Aperture trumpet-shaped and opening towards one side of the 
test. Length of test *5 mm. or less. 

Off Tntanga.', 50-130 fathoms ; rare. 

,11 ap no ph s a. gm urn cassis (Barker)* (PL 38. rig. S.) 

Lituola cassis , Parker, 1870 (in Dawson’s paper), Canad. 2s at. n. s. 
vol. v. p. 177 ; p. 180, fig. 3. 

Haplophragmium cassis (Parker), Brady, 1884, Hep. Chall. vol. ix. 
p. 304, pi. xxxiii, figs. 17-19. 

The tendency in our specimens is for the oblique chambers to 
be subdivided, giving an appearance like that of Oassiditliua to 
the test. The species is, however, extremely variable. Until 
Millett recorded this; species from the Malay Archipelago, it 
appeared to be confined to the colder areas of northern seas. 

W. of Tntanga, 35 fathoms ; very rare. 

HaPLOPHBAOMITTM TESSELATTJM, Sp, BOV. (PL 36. fig. 9.) 

Test moderately .thin,'compressed, the spiral commencement 
subcircular In outline, septatiou very obscure; later chambers 
few, constricted at the septal lines, and arranged in an irregular 
■rectilineal manner. Surface of shell marked by polygonal areoke. 
Length of test 1*3 mm. 

■ * Rep. Chall. 1884, vol. ix. p. 151, pi, x. figs. 1, 2. 

+ Mern, Soe. 0eol, France, ser. 3, 1878, vol. i. p. 53, pi, x. fig. 8. 
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Affinities .—The nearest allied form to this species is JET. cal- 
careim , Brady but the latter has the initial portion of the test 
more inflated, and is composed of irregular calcareous particles. 
The test in H. iesselatum is formed of angular chips cemented 
by a harder substance which stands out in relief above the frag¬ 
ments themselves. 

Off Funamanu, 50 fathoms ; very rare. 

GrAUDETETA ATTEXTTATA, sp. HOY. (Pi. 38. fig. 10.) 

Test elongate, somewhat sinuate or twisted; commencing with 
a sharply triangular series of chambers arranged triserialiy, 
followed by an irregular textularian arrangement, and finally by 
two or three pairs of subglobnkr chambers. Length of test 
about 1*3 mm. 

Affinities .—This species is not unlike G-. baccata , Seinvagerf, 
but differs in having an acutely angular commencement, and the 
test is much more attenuate. 

W. of Tutauga, 35 fathoms ; rare. 

Gtaudeyiha rottoda, sp. nov. (PL 36. figs. 11 a-e.) 

Test short and stout or subrotund; the earlier triserial chambers 
are sub globose, and these are quickly followed by subglobose 
chambers slightly flattened laterally and arranged in a biserial 
manner. Aperture a crescentic textularian slit. Shell-wall 
arenaceous, somewhat coarse in texture and whitish. Length of 
test about 2*2 mm.; greatest width 2 mm. 

At a first glance this species might be taken for Terneuilina 
pro-pingm, Brady wkieb 5 however, is distinctly biserial in the 
later part of the shell. 

This species was found only at one locality, and the specimens 
in point of size are all much alike. 

Off Tutanga, 200 fathoms ; frequent. 

Bxfaeika limbata (Brail/). (PL 36. fig. 12.) 

The general tendency of this species as it occurs at Funafuti 
is, when fully developed, towards the dimorphous germs Bifarina. 
It has the later chambers arranged in a uniserial manner, and 
they are connected internally by a siphonate tube, terminating 
in a phialine aperture. The general arrangement of the test 
in our specimens is less distinctly textularian than in the 

* Rep. Clmll. 1884, vol. ix. p. 302, pi. xxxiii, figs. 5-12. 
t Kovara-ExpecL, G-eol. Theil, vol. ii. 1866, p. 200, pi. iv. fig. 12, 
t Rep. Chall. 1884, vol. is. p. 387, pi. xlvii. figs. S-14. 
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Hetebostegina depressa, d'Orbic/ny . 

Tins species occurs practically in every dredging round 
Funafuti. It is usually the megalospherie form (A) which is 
found in such abundance. Form B has only been found at one 
locality at “ To, 5 ’ S. of Fuafatu, 60 fathoms. Since writing the 
note on this species from Funafuti previously published :Kc , the 
author lias measured the megalosphere and the microsphere with 
the following result:— 

Form A.—Specimen from N. of Pava, 36* fathoms; megalo- 
spherie chamber with diameter of 125 /x. 

Form B.—Specimen from S. of Fuafatu, 60 fathoms: micro- 
spheric chamber with diameter of 65 u. 

Ctclocltpetts Carpenter!, Brady. 

In the former paper, above mentioned, the presumably numerous 
and half-grown mierospheric forms of C. Cargenteri there referred 
to have on further investigation proved to be variant forms of 
the megalospherie type. My attention was kindly drawn to this 
by Mr. J. J. Lister, who noticed the exceptionally large measure¬ 
ments quoted for the mierospheric form of the species. Since 
then, on further examination, it appears that the megalosphere 
is not constant in size, some specimens having the primordial 
chamber much smaller than others. 

The only undoubted example of a mierospheric shell which the 
writer has been able to obtain amongst the numerous specimens 
from Funafuti is that which has already been figured in section 
in the former paper f as Gycloclypeus with a Heterostegine 
commencement. The section, on careful examination, proves to 
have been cut, most fortunately, quite accurately through the 
median plane; and the interesting spiral development of the 
earlier chambers may be quite typical of all mierospheric forms 
of the species (see L c* fig. 2). The writer looks forward to corro¬ 
boration on this point. This spiral commencement may be 
compared with parallel forms in the poreellanous group, as in 
Orbiculma and Orbito lites margin alii . 

The measurements of the megalosphere and microsphere for 
this species give the following results:— 

Form A, megalospherie chamber with the diameter of 260 x 
240 p (average example). 

Form B, mierospheric chamber with a diameter of 40 p, 

* Journ. Linn. Soc., Zool. vol. xxviii. p. 19. 

• t Ibid. p. 27, pi. hi. fig. 2. 
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In addition to the 273 species and varieties above recorded, 
from the sands of the reef-slopes, the lists previously given, 
exclusive of the lagoon fauna, include 19 other forms, namely:— 
JSTwbecularia Brady i , 2\T. lacunensis , Biloculina irregularis , 
Spiroloculina canaliculate , MilioUna trigomda , J£. Boueana , 
IJ£. tricarinata var. Bertheliniana , Beneroplis ( Monahjsidmm) 
cylindrctcea , Orbitolites complanata var. plicata , Verneuilina 
Damdiana , Discorbina tabernaeularis , _D. acuminata , Blanorbn - 
Una acervalis , P. retinaculata , Carpentaria serialis, Calcar ina 
Spengleri , 6'. hispida vam p-ulchella , Tinoporus baculatus var. 
florateens, and Bolystomella struct opun data ; thus bringing the 
total number to 292 species and varieties. 


VI. Notes oh the Distribution o/ sow# o/ the Species q/* 
Foraminifera /bow Beep-slope Funafuti. 

The shallow-water deposits of modern coral-reef areas are 
generally believed to contain, as a rule, few species of Forami- 
nifera, but what is lacking in variety is usually compensated for 
by quantity. The exceptions to this rule are the faunas recorded 
from Bailie’s Islet, Torres Straits, and the present one from 
Funafuti. At the first-named locality the total number of 
Foraminifera found by Brady was 255 species and varieties. The 
number now recorded from the outer reef and beach of Funafuti 
amounts to 292. At a casual glance, however, the beach-sands, 
even at Funafuti, are apparently composed of about half a dozen 
forms, and it is only by a detailed examination of samples taken 
in the locality from various places and depths that we have been 
enabled to record such a rich foraminiferal fauna. 

It will he as well to consider the distribution of certain of the 
Foraminifera met with to the present time on the reef-slope of 
Funafuti under three heads:—■the encrusting or reef-forming 
foraminifera; the bottom-living forms ; and the pelagic species. 

The Encrusting Foraminifera . 

Those which call for special notice on account of their profuse 
growth are Carpenferia rhaphidodendron and Folytrema planum. 

The depth at which C. rhaphidodendron finds its habitat is 
very clear from the records obtained, for it was frequently found 
in two localities at depths of 60 and 80 fathoms. Fragments 
were also recorded from a sample at 180 fathoms; a doubtful 
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occurrence at 240 fathoms is recorded. The massive Folgtrema 
planum is found at almost all depths from shallow wafer to 200 
fathoms, but it appears to attain its highest development, at; a 
depth of SO fathoms. It is well distributed round the atoll. 

The Bottom-living or Benthos species of Jforamim/ertu 

The species likely to be useful in affording data as to depth 
and other conditions of existence, in conjunction with the 
information derived from an examination of the consolidated or 
sandy material from the deep boring in the atoll, seem to be the 
following:— 

Orhitolites marginalis. —This species occurs in its highest de¬ 
velopment and most frequently in the beach-sands, where at one 
place it is excessively common. It is also abundant at depths 
of 32 and 36 fathoms. At other depths it is found in less 
profusion, and is rare at 200 fathoms. 

0. duplex* —Although this is a common species in certain 
parts of the core from the main boring, it is by no means 
so in the dredgings, for it never occurs in larger numbers 
than three or four in any of the samples. It is found as far 
down as 200 fathoms, but is very rare at that depth. 

0. complanata .—This is recorded from three samples of beach- 
sands, and occurs at two of them in abundance. It is some¬ 
what rare at the various levels down to 200 fathoms, excepting 
in one spot at a depth of 60 fathoms, where it is common. 

Aheolma JBoseii. —This is another species which occurs in t he 
deep-boring at certain places with some frequency, but which is 
only found in two places on the reef-slope, at 36 fathoms and. 
50-60 fathoms. A solitary specimen was noticed adhering to a 
reef-fragment from the shore. With regard both to this species 
and Orhitolites duplex, either the conditions at the present time 
and those of the past when the atoll was being built up differ, 
or, as is very probable, the species noted are extremely local 
in their distribution, and thus have been overlooked hy the 
collector. 

Calcarina hispida is very common in certain of the beach- 
sands, and is also fairly abundant at depths of 35, 36, and 60 
fathoms on the reef-slope. 

AmpMstegina Lessoni and BLeterostegina depressa occur at all 
depths at Funafuti down to 200 fathoms. Both species are at 
their best, in point of size, at about 36 fathoms. 

Cycloclypeus Carpenteri.~Thi& species is recorded as occurring 
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in comparative abundance from 50 to 200 fathoms. At a 
depth of 50-60 fathoms it appears to be in greatest profusion, 
associated with form E. 

The Pelagic Poraminifera. 

On reference to the foregoing Distribution Table it will be 
noticed that the pelagic species found in the dredgings almost 
uniformly increase in number according to the depth of water, 
and concurrently as the open water of the ocean is approached. 
This is exactly what might be expected, since the sides of the 
atoll present an even slope, and there are no other islands in 
the vicinity. An exception to this rule is Globigerina eonglobata , 
which is frequently found in the shallow sands round the atoll. 
The thickness of the test in this species is a striking feature, 
and is comparable with other pelagic forms originally thin- 
shelled, but which become possessed of a thickened shell-wall on 
assuming the conditions of life in common with other bottom¬ 
living forms. 

The list of pelagic species occurring at Funafuti is as 
follows:— Globigerina bulloides , G, bulloides var. triloba , G. rubra , 
G. Dutertrei , G, pachyderm a, G* subcretaeea , G. cequilateralis, 
G. conglobate s, G> saccuUfera, G. digit uta, G. dubia , Orbulina 
universal Caudenia nitida, Sphceroidma dehis certs, PuUenia 
obliquilocnlata, Oymbalopora (Tretomphalus) bulloides, Pulvi- 
nulina Menardii, P* tuonida , and P. camriensis . 

The pelagic species noted from the beach-sands are Globigerina 
moculifera and Oymbalopora (Tretomphalus) bulloides ; whilst 
from the shallowest dredgings of the lagoon on the open side 
small specimens of Globigerina bulloides and its variety triloba 
have occurred with some frequency. 

In bringing to a conclusion the main results on the Forami¬ 
na fera of the dredged material down to 200 fathoms from 
Funafuti, it gives me much pleasure to reiterate my sincere 
thanks to those who have so carefully collected the material 
upon which this examination has been based; as well as to 
Prof. Judd, C.B., for facilities very kindly afforded for studying 
the collections at the Eoyal College of Science. My thanks are 
also due to my wife for assistance in elaborating this work, and 
to Mr. E. J. Tallin for his help in the selection of specimens. 
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EXPLANATION OF THE PLATES. 

Plate 35. 

Fig. 1. Haddonia, torresiensk , Chapman. A specimen broken off main 
attachment, and growing over an echiuid spine Punamunu 
(Beacon I.), 150 fathoms. 

Pig. 2. Reef-fragment drawn the natural size, from Funanmnu, SO fathoms, 
chiefly formed of Carpenter la rhaphidodendron, Mobius. The 
letters signify:— 

c.r. Carpenteria, rhay kidodendro n . 

b. Basal portion of the same, 
c.u. Carpentaria nfrioulark. 
p.m. Polytrema miniaeeim . 
p.p. Polytrema planum. 
g. Grorgoniid stem, 
s, Berpula. 

Pig. 3, Carpenteria smalm , sp. nor. A colony of serial chambers, growing 
between masses of Polytrema planum, W. of Tutanga, 200 fathoms. 
X 4, 

Pig. 4. A large fragment of the reef-former Polytrcinaplanmi, Carter. The 
specimen shows a bivalve shell nearly covered up, and also attached 
specimens of Polytrema miniaeeim and a Berpula, Oil .Tutanga, 
135 fathoms. Natural size. 

Plate 36. 

Pig. 1. Haddonia. minor , sp. nov. Lateral aspect. Dredged off Tutanga, 50- 
BO fathoms. X 20. 

2. H. minor , sp. nov. Oral aspect. Tutanga, 50-00 fathoms, x 20. 

3. Diseorhinn acuminata , sp. nov. Lateral aspect. Shore-sand, Avaiau 

Islet. X 00. 

4. Tinoporm hamfotm (Month), var , jlo reseem, nov. Lateral aspect. 

Shore-sand, Avaiau Islet, x 30. 

5. Splroloeulma parvula, sp. nov, Lateral aspect. Off Tutanga, 200 

fathoms. X 40. 

(3. OphthahnMium ww, sp. uoy. Lateral aspect. Off Tutanga, 50 
fathoms. X 40. 

7. Haddonia minor, ep. nov. Lateral aspect of a small irregular speci¬ 

men, Off Tutanga, 50-B0 fathoms, x 40. 

8. Haplophragmiim cassis (Parker). Lateral aspect. Dredged W. of 

Tutanga, 35 fathoms, X 40. 

9. H. tesselaktm, sp. nov. Lateral aspect. Dredged off .Funamanu, 50 

fathoms. X 40. 

10. Gaudryina atfeniuita , sp, nov. Lateral aspect. Dredged W, of 
Tutanga, 35 fathoms. X 40. 

Pigs. 11 a-c. G. rotunda , sp. nov. 11 a, lateral aspect; 11 b, oral aspect; 11 r , 
aboral aspect. Off Tutanga, 200 fathoms, x 10. 


* See Journ. Linn. Soc„ Zool. vol. xxviii. (1900) p. B, last paragraph. 
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Fig. 12. Bifarina limbata (Brady). Lateral aspect. Off Tiitanga, 200 fathoms. 
X 40. 

13. Lingulina carinata, d’Orbigny. Lateral aspect. Off Tutanga, 200 

fathoms. X 40. 

14. Frondimlaria spathulata , Brady. Lateral aspect. Off Tutanga, 200 

fathoms. X 40. 

15. Cristettaria mirabilis , sp. nov. Lateral aspect. Off Tutanga, 200 

fathoms. X 5. 

Figs. 16 a, h. Glohigcrhia subcre/acea, sp. nov. 16 a, inferior aspect; 16 b, peri¬ 
pheral aspect. Off Tutanga, 200 fathoms. X 20. 

Figs. 17 a, ft. Spirillina decoratei, Brady, var. unilatem, nov. 17 a, superior 
(smooth) surface; 17 b, inferior (ornate) surface. Off Tutanga, 200 
fathoms, x 40. 

Figs. 18f k. Cgmhalopora ( Tretomphalus) mversa, sp. nov. \&a, basal aspect; 

18 ft, lateral aspect; 18 c, median section through the Oymbaloporoid 
shell and the inverted “ brood-chamber,” which in this species is 
thrown over the primordial series of chambers; the inflated chamber 
is usually filled with a secondary or ? organic calcareous deposit, 
showing radial and concentric structures as if formed of aragonite. 
W, of Tutanga, 35 fathoms, x 40. 

Fig. 19. Pidviiiulina punctidata (d’Orb.), var. scabra , nov, Superior aspect. 
Off Tutanga, 200 flit horns, x 13. 


Oil some Ostracoda from Funafuti. 

By Frederick Chapman, A.L.S., E.R.M.S. 

[Read 19th December, 1901.] 

(Plate 37.) 

During the progress of the examination of the rich fora- 
mini feral material from Funafuti which I hare had the privilege 
of describing, many specimens of Ostracoda have been selected 
and mounted, with the view of furnishing material for a separate 
report. This collection of Ostracoda has been kindly placed 
in my bands by Prof. J. W. Judd, C3, LLJ)., E.R.S., for 
description, who has also given me facilities for working upon 
them, as time permitted, in the Geological Laboratory of the 
Royal College of Science. 

The Ostracoda from Funafuti have been obtained from various 
sources during the work of the Expeditions for the purpose 
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of boring in the Atoll. They represent the recent deposits 
obtained by dredging outside the Atoll at moderate depths for 
the most part, but many specimens were also selected from the 
dredgings in the lagoon, the beach-sands, the deep-sea deposits 
(not yet fully worked out), and the sands from the atoll-boring. 
The data attached to the specimens of the latter samples, as 
regards depth, are probably of not much value, since there must 
be considerable admixture of loose material in the bore-hole 
during the process of boring. 

The total number of species is 52, six of which arc new. 
The commoner forms present many striking facts as to their 
variation at different depths and under dissimilar conditions. 

A large number of the species enumerated here have been 
described from the various groups of islands in the Pacific by 
Dr. G-. S. Brady, the remainder being known from widely 
scattered localities. The occurrence of the genus Limnieythere 
iu the samples is noteworthy, on account of its freshwater habit. 

The valves were for the greater part empty, or other¬ 
wise mounted for the examination of the animal or their 
appendages. 

Section L POBOCOPA. 

Family Cipribid 

Pontocypius, G. S. Brady. 

PONTOCYPRIS ? FAB A, Belt 8$, Sp. 

Bairdia faba, Beuss, 1855, Em Beitrag mv genaueron Kemitnks der 
Kveidegebilde Meklenburgs, Zeitschr. d.. deutsek. Geoh Gesellstdi, p. 278, 
pi. x. fig. 2. 

Pontoeypm? fatia, lieuss sp., Q. 8. Brady, 1880, Rep. Oha.lL JSxpecL, 
Zool. pt. iii. p. 37, pi. i. figs. 4 a-d. ■ 

Several valves were found in the material from Funafuti, 
generally comparable with those which show the greatest height 
of carapace in the 4 Challenger ’ series. 

From the first boring at Funafuti, near the surface (Hollas 
collection); lagoon dredgings, sample 18, 9 miles from the 
Mission Church, Funafuti (David coll.)? beach-sand, Aval mu 
I slet, Funafuti (SoUas coll.); dredgings W. of Tutanga, 200 
fathoms (Halligan and Finckh). 
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PoNTocYpjais attex u at a, G. S. Brady . 

Pontooypm attenuata, G. S. Brady, 1808, Ann, Mag', Nat. Hist. ser. 4,. 
vol. ii. p. 179, pi. iv. figs. 11-14; id. 1890, Trans. Roy. Soc. Edinb. 
vol. xxxv. p. 491, pi. i. figs. 8, 4. 

In one instance only the valves from Funafuti show indications- 
of a posterior spine; otherwise they resemble the most typical 
specimens. Dr. Brady has lately described this species from 
Noumea, and from the reef at Apia, TJpolu. 

At Funafuti this species was found in the beach-sand at 
Aval an Islet (Sollas coll.); in the lagoon dredgings, sample IS,, 
9 miles from the Mission Church, 7-| fathoms (David coll.); off 
Fimam aim, 150 fathoms, and off Tutanga, <50-60 and 200 fathoms 
(David, Halligan and Finekh coll.). 

PoNTocrpais sicitla, G. S. Brady. 

Pontocypris sicula, G. S. Brady, 1890, Trans. Roy. Soc. Edinb. 
vol. xxxv. p. 492, pi. i. figs. 7, 8. 

The type specimens were found in anchor-mud, at 4 fathoms,, 
Sava-Savu, Fiji. 

Characteristic valves were found at Funafuti in the beach- 
wand, Avalau Islet (Sollas coll.); and in dredgings, N. of Pava, 
82 fathoms, and off Tutanga, 200 fathoms (David, Halligan and 
Finekh coll.). 


Argillobcia, G. O. Stars. 

Argillcbcia Armas, sp. nov. (PL 37. figs. 1 a~c.) 

Carapace oblong, somewhat compressed, subpyriform; height- 
less than half the length. In side view the anterior extremity 
obliquely rounded ; posterior produced, with the ventral angle 
subacute. Dorsal margin slightly arched, or nearly straight - , 
especially in. the middle third, sloping sharply backward to the 
ventral angle. Ventral margin slightly sinuate, hollow in 
the centre. Edge view sub ovate, acuminate in front, rounded 
behind; width equal to the height. End view nearly circular. 
(Shell-surface polished, and seen to be faintly pitted, when 
viewed with a high power. Length of carapace *66 mm. 

This species is most nearly allied, in the form of the carapace, 
to A. acuminata, G\ W. Muller*. The specimen was not 

* Monogr. Ostracoda (Fauna des Golfes von Neapel), xxi. 1894, p. 2(51, 
pi. 12, figs. 1,2, 
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preserved well enough to show any of the organization oi: the 
animal, and further specimens may show that it has something 
more than a relationship with Muller’s species. Our specimen, 
differs from the former in the greater lateral width of the 
carapace, and the more tumid posterior extremity. A. aj/lnis 
differs from A. churned , Brady, in its more regularly ovate form. 

Prom soundings made by H.M.S. £ Penguin J near 'Funafuti, 
lat. 11° 05' S., long. 178° 40' E.; Sample 2, Glohiycrina- ooze, 
1489 fathoms. 

Family B a i r Dim m. 

Macrocypjris, <9. >8. Brady. 

Mackooypeis decora, G. /S'. Brady. 

Macrocypris decora , G. S. Brady, 1880, Rep. OlmlL Expect., Zool. 
part ill. p. 44, pi. i. figs. 3 a-d, and pi, vi. figs, 8 a, h. 

Among other localities this species has lately been recorded 
from Noumea, New Caledonia, and Taviuni, Fiji. 

At Funafuti, 1L decora was found in dredgings from N. of 
Para Islet, at 32 and 36 fathoms ; off Funamanu, at 150 fathoms, 
and off Tntanga at 50-60 and 200 fathoms (David, Hailigan and 
Finekh coll.). 

Bairdia, IB Coy. 

Bairdia amt GDADOIDES, G. /S'. Brady . 

Bairdia amygdaloides, G. S. Brady, 1880, Rep. CluilL Exped,, Zool. 
pt. iii. p. 54, pi. ix. figs. 5 a-f, pi. x. figs. 2 a~e. 

Of the coral-reef species of Baird ice this is one of the most 
striking, on account of its graceful outlines. It is well-known in. 
the Pacific area. 

At Funafuti, B. amyydcdoides was found in the following 
samples :— 

In the sand from the 1st boring near the surface, in the 
2nd boring at 70 ft. down, in the beach-sand from Avaku Islet, 
and from lagoon dredgings, Boeky Islet (Sollas coll.). In the 
dredgings across the lagoon, sample 2, 1 mile from the Mission 
Church, 15| fathoms; sample 6, 3 miles from the Mission Ch., 
21 fathoms; sample 7, 3| miles, 24 fathoms; sample 18, 0 miles, 
7-| fathoms (David coll.). In dredgings from N. of Pava Islet 
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at 32, 35, and 36 fathoms, from Funamanu at 50 and 150 
fatlioms, and from Tutanga, at 35, 50-60, and 200 fathoms 
(David, Halligan and Finckh coll.) 


Bairdia Crosskeiana, Or. S. Brady. 

Bairdia Crosskeiana, G, S. Brady, 1880, Itep, Cliall. Exp., Zool. 
pt. iii. p. 58, pi. ix. figs. 3 a-c. 

Dr. Brady has lately noted the above species from Fiji and 
Samoa. It is the commonest and most widely distributed form 
of the Ostracoda from Funafuti; and its occurrence at such 
a depth as 1489 fathoms is very remarkable. 

From sand of the 1st boring in the Atoll, near the surface, 
from the 2nd boring at 40 feet down, and at 70 feet down ; from 
the beach-sand of Avalau Islet, the lagoon beach of Fuafala, 
and the dredging in the lagoon at Eoeky Islet (Sollas coll.). 
From the dredgings across the lagoon, sample 1, I mile 
from the Mission Church, 10 fathoms ; sample 2, 1 mile from 
the Mission Ch. at 154 fathoms; sample 4, 2 miles from.Mission 
Ch. at 23 fathoms ; sample 6, 3 miles from Mission Ch. at 21 
fathoms; sample 7, 34 miles from Mission Ch. at 24 fathoms; 
sample 18, 9 miles from Mission Ch. at 74 fathoms (David coll.)* 
From dredgings north of Pava Islet at 32 and 36 fathoms; off 
Funamanu at 50 and 150 fathoms; S. of Fuafatu, 60 fathoms ; 
off Tutanga at 35, 50-60, and 200 fathoms (David, Halligan and 
Finckh coll). Also from the ‘ Penguin 5 soundings, Sample 2, 
Globigerina- ooze, 1489 fathoms. 

Bairdia Wood war diana, (A $. Brady . 

Baird he Woodwardiana, G. S, Brady, 1880, Hep. Cliall. Exped., Zool. 
pt. iii. p. 57, pi. xl figs. 1 a-c. 

Previously recorded among other localities from Fiji, this 
species has been sparingly obtained in several of the Funafuti 
samples;— 

From sand of the 1st boring in the Atoll, near the surface ; 
from the 2nd boring at 70 ft. down ; and from the beach-sand at 
Avalau Islet (Sollas coll.). Also in dredgings around the Atoll, 
1ST. of Pava, at 32 and 36 fathoms; off Funamanu at .150 fathoms ; 
S. of Fuafatu, 60 fathoms, and off Tutanga at 35 and 200 fathoms 
(David, Halligan and Finckh coll). 
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Bairdia TEXEiiA, G. 8* Brady . 

Bairdia tencra , G. S. Brady, 1880, Jouru. Linn. Soc. (Zool.), voi. xix, 
p. 804, pi, xxxix* figs. 18-18 ; id. 1895, Trans. Hoy. Sue. Ldiub. 
toL xxxv. p. 498, pi. i. figs. 11, 12. 

The original specimens of the above form were obtained from 
Ceylon, and Dr. Brady subsequently obtained others from Samoa. 
At Funafuti B. tenera occurred only in one dredging, off 
Tutanga at 200 fathoms. 

Bairdia simplex, G. 8. Brady . 

Bairdia simplex, G. S. Brady, 1880, Rep. Oliall. Exped., Zool. pt. ill 
p. 51, pi. vii. tigs. 1 a-d. 

This was lately recorded by Dr. Brady from Taviuni, 'Fiji, 
between tide-marks, it occurs in one sample only at Funafuti, 
in the first boring in the Atoll, near the surface (Sollas coll). 

Bairdia hirsuta, G. 8, Brady , 

Bairdia hirsuta, G. S. Brady, 1880, Rep. Chall. Exped., Zool. pt. ui. 
p. 50, pi. viii. figs. 8 a~d. 

Typical examples of this form were found in the lagoon 
dredgings at Funafuti (David coll), as follows:— 

Sample no. 10, 5 miles from the Mission Church, 20 fathoms; 
sample no. 14, 7 miles from the Mission Ch., 26 fathoms. 

Bairdia Milne-Edwardsii, G. 8. Brady . 

Bairdia Milne-Edwardm , G. S. Brady, 1880, Rep. Oliall. Exped., Zool. 
pt, iii, p. 56, pi. x. figs. 4 a-g ; id. 1890, Trans. Roy. Soc, Ed ink 
vol xxxv, p. 494, 

This form is rather difficult to separate from ILfoaeolaln, and 
appears to bear out Dr. Brady’s conclusion that they may he 
merely varieties of the same species. The dorsal area is generally 
more tumid in this form. It has been recorded, among other 
localities, from Noumea, New Caledonia, from Fiji and Samoa. 

At Funafuti it is a frequent and well-distributed form; 
occurring in the sand of the first boring near the surface; the 
beach-sand, Avalau Islet ; the lagoon beach at Fuafala; and 
the lagoon dredgings, Rocky Islet (Solks eoll). Also from the 
dredgings across the lagoon, sample no. 1, | mile from the 
Mission Church, 10 fathoms; sample no. 17, 8| miles from 
the Mission Ch., 12 fathoms; sample no. 18, 9 miles from 
the Mission Ch., 7£ fathoms; from Fimamanu, 150 fathoms; 
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off Tutanga at 35, 50-60, and 200 fathoms; and S. of Fuafatu, 
60 fathoms (David, Halligan and Finckk coll.). 

Bairdia foyeolata, G. S. Brady* 

Bairdia foveolata, G. S. Brady, 1880, Bep. Chalk Exp eel., Zool. pt. iii. 
p. 55, pi. viii. figs. 1 a-f) figs. 2 a-f\ id. 1890, Trans. B. Soc. Edinb. 
vol. xxxv. p. 493. 

This widely distributed form, which has also been noted from 
New Caledonia, Fiji, and Samoa, was found in the following 
samples from Funafuti:—In the beach-sands at Eualopa Islet 
and Aval an Islet ; from the lagoon beach at Fuafala; and in 
dredgings from the lagoon, Bocky Islet (Sollas coll.). In the 
samples from the dredgings across the lagoon, no. 1, 4 mile from 
the Mission Church, 10 fathoms ; no. 2,1 mile from Mission Oh., 
151 fathoms : no. 4, 2 miles from Mission Ch., 23 fathoms; 
no. 17, 8i miles from Mission Ch., 12 fathoms; no. 18, 
9 miles from Mission Ch., 7i fathoms : in dredgings off Funa- 
nianu, 50 and 150 fathoms; of£ Tutanga, 35, 50-50, and 200 
fathoms (David, Halligan and Einekh coll.). 

Bairdia attend" at a, G . $. Brady. 

Bairdia attenuata, G. S. Brady, 1880, Bep. Chalk Exped., Zook 
pt. iii. p. 59, pi, xi. figs. 3 a-e. 

The previously known localities for this species are Torres 
Straits at 155 fathoms, and off* the reefs at Honolulu, 40 fathoms. 
At Funafuti it was found in the lagoon dredgings, Bocky Islet 
(Sollas coll,); and in the systematic dredgings across the lagoon* 
sample 1, mile from the Mission Church, 10 fathoms; sample 
18, 9 miles from Mission Ch., 7 \ fathoms; also off Tutanga, 
200 fathoms (David, Halligan, and Fiuckh coll.). 

Bairdia venteicosa, G, S. Brady . 

Bairdia veutricosa, G. S. Brady, 1890, Trans. B. Soc, Edinb. vol. xxxv. 
p; 494, pi. iv. figs, 17, 18. 

This species was originally described from Noumea, New 
Caledonia, Typical examples were found by the author in the 
beach-sand of Avalau Islet, Funafuti (Sollas coll.). 
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Family Cithbbidx 
Cvthebe, Miller. 

Ox the ee acupunctata, G. S. Brady. 

Ci/there acupunctata, G. S. Brady, 1S80, Hep. Olinll. Exped., Zool. 
pt. iii. p. 68, pi. xiv. tigs. 1 a-h. 

It is interesting to record this species from Funafuti, especially 
since if is so rare elsewhere, having been found previously at one 
locality only, in the Inland Sea, Japan, at 15 fathoms. 

At Funafuti G. acupunctata occurs in the beach-sand, Fualopa ; 
and in the lagoon dredgings, Bocky Islet, in some abundance 
(Sofias coll.). Also in dredgings N. of Pava Islet, 36 fathoms, 
and off Tutanga, 50-60 fathoms (David coll.). 

CiTiiEJiE ojbtusaeata, G. 8. Brady . 

Cythere obtmalata, G. S. Brady, 1880, Hep. Chalk Exped., Zool. pt, iii. 
p, 91, pi. xii. figs. ]. a-c. 

Two characteristic valves of this rare species were found at 
Funafuti. It has been previously recorded from Bass & traits 
and off the Admiralty Islands in shallow water. At Funafuti 
it was found in the beach-sand of Avalau Islet (Sollas coll.), 
and off' Tutanga, at 200 fathoms (Halligan and Finckh coll.), 

Cl’T IIE.TIE PHTLLOLDICS, sp. 110V. (PI. 37. ligs. 3 a - c .) 

Shell compressed, elongate; side view oblong, broader at the 
anterior end, narrowing somewhat to the posterior extremity ; 
height a little more than one-half the length ; anterior extremity 
well-rounded, posterior rounded and obliquely curved on the 
postero-dorsal margin; the postero-vcntral margin with, a few 
sharp denticulations ; both the ventral.and doiml margins nearly 
straight; anterior margin with a broad flange ; posterior margin 
steep and flanged. Seen from above, 1 he carapace is subovate, 
and incurved in the middle, broad at the posterior .extremity 
and slightly narrowing to the anterior. End view siibeirmikr, 
broad at the ventral, compressed at the dorsal, margin. Surface 
of valves ornamented with two thin ilex nous ribs which run 
nearly their length, and some disconnected oblique arid trans¬ 
verse riblets; the intercostal area filled with line reticulations. 
Length mm. 
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This form seems to he related ho C. stolonifera, G. S. Brady *, 
but differs in the shape of the valve, which in the latter is 
oblong, with a much-produced infero-posteal extremity. The 
ornamentation is on the same general plan, but in C. phylloides 
it is much more delicate. The carapace of <7. phylloides is much 
more tumid and rounded in section than that of G. stolonifera . 

G . phylloides was found in Sample no. 3 of the c Penguin ’ 
soundings round Funafuti—lat. UP 12' 53" 8.; long. 178° 52' B.; 
Glohigerina- ooze, 2715 fathoms- 

Oythebe f ob,tific at a, G. $. 'Brady . 

Cythere fortifimta, G. 8. Brady, 1880, Rep. Chall Exped., ZooL pt. hi. 
p. 75, pi. xxi. tigs. 1 a-d. 

This species was originally recorded from the mid-Pacifio at 
420 fathoms. It occurred at Funafuti, off Tutanga, at 200 
fathoms (Halligan and Fincdch coll.). 

CVTHERE PECTUNCULATA, Sp. UOV. (PL 37. figs. 2 a, &.) 

Carapace subquadrate and elongate in side view, broad at the 
anterior and narrower at the posterior extremity ; dorsal margin 
sinuous, ventral straight; anterior margin well-rounded and 
having a flanged border, the superior edge of which is excavated 
or toothed; posterior extremity produced below. Surface of 
valve ornamented with flue pfilings arranged in radiating lines, 
and with a central tubercle and two others situated posteriorly, 
one near the ventral margin behind the middle third, the other 
near the dorsal margin dose to the upper posterior angle. 
Height equal to more than half ihe length. Edge view subovate, 
with the tubercles very prominent. End view subtriangular. 
Length *5 mm. 

In some respects this form resembles 0. laciea , G. 8. Brady f, 
but it is much neater, narrower at the posterior extremity, and 
the tubercles and pittings are more distinctly developed. 

C* peetunculata was found in the beach-sand of Avalan Islet, 
Funafuti, frequent (Sollas coll.). 

Ov there W xville-Thoiis om, G. S. Brady . 

Cythere Wt/idlle- T/iomsoni, G. S. Brady, 1880, Rep. Chall. Exped,, 
Zool. pt f iii. p. 82, pi. xx. figs. 4 «-/. 

This species is not imfrequent at Funafuti, It was..found in 

* Rep. Chall. Expect, ZooLpL iii, p. 89, pi. xxi. figs. 3 a~-cl 
t Ibid. p. 91, pi. xxii, figs. 1 <t~d» 
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the beach-sands at Fualopa Islet, at Avalau Islet, and iu the 
lagoon dredgings from Bocky Islet (Soil*is coll.): also in the 
lagoon dredgings sample IS, 9 miles from the Mission Church, at 
7h fathoms (David coll.); and in dredgings olT Tufcmga at 290 
fathoms (Halligan and Finchh coli.). 

Ctthere pbaya, Baird , sp. 

Cythereis pram, Baird, 1850, Proc. Zool. Soc, pt. xviii. p. 244, pi, IS. 
figs. 13-15. 

Cytliere pram (Baird), G. S. Brady, 1880, Bop. Oh a II, Expel, Zool. 
pt. hi. p. 92, pi. xxii. tigs. 4 a~f. 

The specimens from Funafuti are not very typical, but are 
apparently immature. In some points they resemble Cytliere 
pedunculate, sp. nov., especially in the strong tubercles seen 
on the surface of the valves. Dr. Brady reports it as common 
among the South Sea Islands. 

C. prava was found at Funafuti in the samples of sand from 
the 1st boring in the Atoll, near the surface; and in the beach- 
sands of Fualopa and Avalau Islets (Sollas coll.). 

Cythebe deltoid es, G. S. Brady, 

Cytliere deltoides , G. S. Brady, 1890, Trans. B. Soc. Edin. vol. xxxv. 
p. 501, pi. ii. figs. 17, 18. 

This species, which was originally described from specimens 
obtained by Dr. Brady from New Caledonia and Samoa, was 
found at one locality only at Funafuti, off Fimamanu, 50 fathoms* 
The Funafuti specimen is typical but small, and is probably a 
young example. 

Cythebe caudata, G. 8 * Brady . 

Cytliere eaitdata , G. S. Brady, 1890, Trans. B. Soc, Edit'd), vol. xxxv. 
p. 499, pi, ii, figs, 10, 11. 

Previously recorded from Fiji. It is fairly common in the 
lagoon dredgings, Becky Islet, Funafuti (Sollas cull,), 

Cythebe lactea, G. 8 , Brady . 

Cythere lactea , G. S. Bradv, 1805, Trans, Zool Soc, vol v, p, 877, pi lx.' 
tigs.; 8 a~e. . t s . 

This species was found at one locality only at Funafuti, in 
the lagoon dredgings from Bocky Islet, 
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Limnictthere, G. 8. Brady. 

Lx mnictthere fxjiensis, G. 8. Brady. 

Limmcythere fljiemis, G. S. Brady, 1890, Trans. II. Soc. Edinb. 
vol. xxxv. p. 505, pi. ii. figs. 33, *34. 

This form, which was first described from Fiji, was regarded 
by Dr. Brady as probably having- been washed down into the 
tidal pools from fresh water. It is fairly common in the beach- 
sand of Avalan Islet, Funafuti (Sollas coll.). 

Krithe, Brady , Crosshey , § Robertson , 

Kritiie tumida, G . 8 . Brady . 

Krithe tumida , G. S. Brady, 1880, Kep. Chall. Exped., Zool. pt. iii. 
p. 115, pi. xxvii. figs. 4 a-d. 

A single valve of this deep-water form was found in sample 2 
of the ‘ Penguin ’ Soundings, 1489 fathoms. 

Krithe pboducta, G. 8. Brady . 

Krithe product a, €4. S. Brady, 1880, Hep. Oha.ll. Exped., Zool pt. iii. 
■p. 114, pi. xxvii. figs. 1 a~j. 

Typical specimens of this form were found in the 4 Penguin ? 
Soundings—-Sample 2, 1489 fathoms ; Sample 3, 2715 fathoms ; 
and Sample 19, 1995 fathoms. 

Loxoooncha, G. O . Sars. 

Loxoooncha alata, G. 8. Brady . 

Immonclm alata , G. S. Brady, 1868, Ann. Mag. Nat. Hist. ser. 4, 
vol. ii. p. 228, pi. xiv. figs. 8-13. 

Previously recorded localities for this species are Honolulu, 
Mauritius, New Caledonia, and Fiji. It is usually an abundant 
form where found, and this is especially the case at Funafuti. 
It was found in the beach-sands of Fualopa and Avaiau, and 
In the lagoon dredgings at Kocky Islet (Sollas coll.). From 
the soundings across the lagoon, sample 1, E mile from the 
Mission Church, 10 fathoms; sample 18, 9 miles, 7| fathoms; 
also from dredgings N, of Pava, 32 fathoms; W. of Tutanga, 
.35 and 50-60 fathoms (David coll.). 

Loxoooncha australis, G, 8 . Brady. 

Loxoooncha australis , G. S. Brady, 1880, Bep. Chall. Exped., Zool* 
pt. iii. p. 119, pi. xxviii. tigs. 5 a-f, and pi. xxix. figs. 3 a-d. 
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Previously known localities for this species are Port Jackson, 
Australia, Booby Island, and New Caledonia. Typical valves were 
found at Funafuti in the lagoon dredgings off Rocky Islet (Solias 
coll.) ; and in the samples from the lagoon, No. I, {- mile from the 
Mission Church, 10 fathoms (David coll.). 

Lonoconcha tumida, sp. nov. (PL 37. figs, 5 a~c.) 

Carapace seen from the side subovate, rounded, highest behind 
the middle; height equal to two-thirds the length ; anterior 
extremity broad and well rounded; posterior end obliquely 
rounded on the dorsal angle and produced into a beak-like 
process; dorsal margin boldly arched, ventral slightly sinuous. 
Edge view subrectangular, sloping steeply towards the anterior 
margin, but somewhat square posteriorly. End view almost 
circular, Shell-surface smooth. Length *5 nun. 

In some respects this form resembles X. lionoluliemis *, but is 
more tumid, and the surface is not relieved by pitting®. 

From the beach-sand, Avalau Islet, Funafuti (Bellas coll). 

Xbstoleberis,' 0. 0. Sars. 

Xkstolebeius granulosa, G. 8, Brady . 

Xestoleberis granulosa, G. S. Brady, I860, Rep, Chall. Exped., Zook 
pt. in. p. 125, pi. xxx. figs. 5 a-d. 

This species, which is also known from New Caledonia among 
other localities, occurs with some frequency at Funafuti. It is 
essentially a shallow-water form, and was found in the beach- 
sand of Fualopa Islet and the lagoon dredgings, Rocky Islet 
(Solias colL). Also from the soundings across the lagoon, 
sample 17, 81 miles from the Mission Church, 12 fathoms, and 
sample 18, 9 miles from the Mission Church, 71 fathoms (David 
colL). 

Xestoleberis setigeea, G . 8 . Brady , ■ 

Xesfotebem setiyera, G. S. Brady, 1880, Rep. Chalk Exped., Zook 
pt. iii. p. 125, pi. xxxi. figs. 2 a-d and figs. 3 a-c. 

This form, which closely resembles X. depressa , G*. 0. Sars, is 
not common at Funafuti, although well distributed. It occurs 
in the beach-sand of Avalau, the sand from the lagoon beach at 

* G*. S. Brady, 1880, Rep. Chall. Exped., Zool, pi iii. p. 117, pi. xxviiu 
:Bgs. (> a~f. 
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Funafala, and tlie lagoon dredgings, Rocky Islet (Hollas coll.). 
Also obtained from the lagoon dredgings, sample 17, 8| miles 
from the Mission Church, 12 fathoms; and from dredgings off 
Tutanga, 50-60 fathoms (David coll.). 

Xestoleberis GRAcrins, G. S. Brady. 

Xestoleberis gracilis, G. S. Brady, 1890, Trans. R. Soc. Edinb. vol. xxxv. 
p. 508, pi. iii. figs. 9, 10. 

Brady’s figured specimens came from Samoa. At Funafuti 
this species occurred in the lagoon dredgings, sample 18, 9 miles 
from the Mission Church, 7| fathoms, and from dredgings off 
Tutanga, at 200 fathoms (David, Iialligan and Finckh coll.). 

Xestoleberis acximinalis, sp. nov. (Plate 37. figs. 4 a-c .) 

Carapace compressed; in side view narrow and oblong, sides 
nearly straight; anteriorly produced into a pointed beak-like 
process ; posterior extremity well-rounded; seen from below 
snbquadrate, with sides compressed, especially in the middle; 
end view compressed ovate, with the ventral margin nearly fiat, 
the dorsal arched. Length *26 mm. 

From the lagoon dredgings, sample 17, 8| miles from the 
Mission Church, 12 fathoms (David coll.). 

Xestoleberis margaritea, G. S . Brady . 

? Cytheridea margaritea , G. S. Brady, 1866, Trans. Zool, Soc. Lond. 
vol. v. p. 359. 

Xestoleberis margaritea , G. W. Muller, 1894, Fauna und Flora des 
Golfes von Neapel, Mon. xxi. (Ostracoden), p. 336, pi. 25. figs. 43, 44 ; 
pi. 26. figs. 2, 7. 

This species appears to be new to this area, and it is well 
distributed. It occurred in the beach-sand at Avalau Islet, and 
in the lagoon dredgings of Rocky Islet (Sollas coll.). Also in 
the soundings across the lagoon, sample 1, | mile from the 
Mission Church, 10 fathoms; sample 17, 8|- miles from the 
Mission Oh., 12 fathoms; sample 18, 9 miles from the Mission 
Ch., 7| fathoms ; and from dredgings north of Pava, 36 
fathoms (David coll.). 

Xestoleberis variegata, G. S . Brady. 

Xestoleberis variegata , G. S. Brady, 1880, Rep. Chalk Exped., Zool. 
pt. iii. p, 129, ph xxxi. figs. 8 a-g. 

The previously known localities in the Pacific for this species 

LINN. JOtTRN.—ZOOLOGY, VOL. XXVIII.' ' 80 



480 


MR. F. CHAPMAN ON SOME 


are tlie Fiji and Samoa Islands. It is frequent at Funafuti. 
Found in the lagoon dredgings, sample 1, £ mile from the Mission 
Church, 10 fathoms; sample IS, 9 miles from Mission Clu, 71 
fathoms; also in dredgings off Funamiinu, 50 fathoms (David 
coll). 

Xestoleberis ? eoteolata, G. S . Brady . 

Xestoleberis ffoveolata , G. S. Brady, 1880, Hep. Cliall. Exped., Zool. 
pt. iii. p. 180, pi. xxx. figs. 1 a-g. 

The above species has hitherto been known only from shallow 
water. The Funafuti specimen is not typical, in having a faintly 
pitted surface: it seems, however, to agree in outline with 
Brady's figured specimens. From the ‘ Penguin 7 soundings, 
Sample 8, 2715 fathoms. 

Xestoleberis tumefacta, G. S. Brady . 

Xestoleberis imnefacta , G. S. Brady, 1.880, Rep. Chalk Exped., Zool. 
pt. iii. p. 128, pi, xxxi. figs, 4 a~cl 

This has been previously recorded from the Admiralty Islands 
and from Noumea, New Caledonia. One sample only was found 
at Funafuti, namely, in lagoon dredgings no. 8, 4 miles from the 
Mission Church, 26 fathoms (David coll.). 

Xestoleberis curia, G . 8* Brady . 

Xestoleberis curta , G. S. Brady, 1880, Rep. Cliall. Exped., Zool. pt. iii. 
p. 126, pi. xxxi. figs. 6 a~d, 

X, curia is a well-distributed form, and occurs, among other 
localities, at Noumea, the Frjis, and Samoa. At Funafuti it is 
somewhat rare. From the lagoon dredgings, sample 14, 7 miles 
from the Mission Church, 26 fathoms; also in dredgings off 
Tutanga, at 200 fathoms (David, Halligan and Finekh colh). 

Xestoleberis nana, G> S. Brady . 

Xestoleberis mm, G. 8. Brady, 1880, Rep. Chalk Exped., Zook pt. iii. 
p. 127, pi. xxxi, figs. 5 a~e* 

Dr., Brady's specimen was obtained from Tongatabu at 
18 fathoms. A single valve was found in the Funafuti material, 
from Tutanga at 200 fathoms (Halligan and Finekh coll.). 

' Cythebuiu, G. 0 . 8ars. 

Oyihertjra marcii)a, G. 8. Brady. 

' Cytkerura mareida , G. S. Brady, 1890, Trans. R. Soc.Edihb. vol. xsatv. 
p. 508, pk iii. figs. 24, 25. 
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This species was originally describee! from the Fijis and Samoa, 
It is very rare at Funafuti, and was found only in the beach- 
sand of Avalau Islet (Sollas coll.). 

Oythebopteboh, G. 0. Sars. 

Oytheeoptjeron scaphoxdes, G* 8. Brady. 

Cythevopteron scaphoides , G. S. Brady, 1880, Rep. Chall. Exped., Zool. 
pt. iii. p. 136, pi. xxxiii. figs. 1 a~d . 

A single carapace was found in the dredgings off Tutanga, 
50-60 fathoms (David coll.). 

Cytheropterost iotermebitjm, G. 8. Brady . 

Cythevopteron intermedium , G. S. Brady, 1880, Rep. Cliall. Exped., Zool. 
pt, iii. p. 137, pi. xxxiv. figs. 1 a-d. 

A single valve was obtained in the sand from the 2nd boring 
(Sollas) at 40 feet down. 

Cytheropterqn elatum, G. O. Bars. 

Cythevopteron elatum , G. O. Sars, 1865, Oversigt af Norges marine 
Ostracoder, p. 81; Brady & Norman, 1899, Sci. Trans. R. Dublin Soc. 
vol. iv. p. 214, pi. xx. figs. 8-10. 

This species is not uncommon at Funafuti. It appears to have 
been hitherto recorded only from localities in high latitudes. 
The Pacific specimens differ in no essential points from the 
northern form, as regards the carapace. 

From the sand of the 1st boring near the surface ; from the 
lagoon dredgings, Rocky Islet (Sollas coll). Also from dredgings 
off Funamanu, 50 fathoms; aocl off Tutanga, 200 fathoms 
(David coll.). 

Ottheropperqn assimile, G. 8. Brady* 

Cythevopteron assimile , G. S. Brady, 1880, Rep. Chalk Exped,, Zool. 
pt. iii, p. 138, pi. xxxiv. figs. 3 a-d. 

A characteristic valve of this species was found in the sand of 
the 2nd boring (Sollas) at 40 feet from the surface. It also 
occurred in the beach-sands at Avalau Islet (Sollas coll.). 

Oytheropteroh lotoicaubatttm, G. 8. Brady. 

Cythevopteron hngicaudatum , G, S. Brady, 1890, Trans. R. Soc, Edinb. 
vol. xxxv. p. 511, pi. iii. figs. 18, 19. 

The original specimens came from Fiji; our examples, single 
valves only, came from the beach-sand, Avalau Islet (Sollas coll.), 
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and from the dredgings off Tutanga, at 50-60 and 200 fathoms 
(David coll.)* 

Bythocythere, G. 0 . Bars. 

Bythocythere arenacea, G* S, Brady, 

Bythocythere arenacect , Gr. S. Brady, 1880, Rep, Oliall. Exped., ZooL 
pt. iii. p. 142, pi. xxxiii. figs. 3 a-y. [B, arenosa on plate.] 

This species was described by Dr, Brady from specimens 
obtained at Torres Strait. 

It is represented by one imperfect valve, from Funafuti, from 
the sand of the 1st boring (Sollas), near the surface. 

Bythocythere abmata, sp. nov. (PL 37. figs. 6 a , 6.) 

Carapace elongated, seen from the side oblong; height equal 
to more than half the length; anterior extremity rounded at 
the ventral angle, sloping backwards toward the dorsal angle; 
posterior extremity tapering, and terminating in a blunt process 
towards the dorsal angle. Dorsal edge slightly convex and 
sinuous; ventral straight. The antero-ventral border is armed 
with three blunt spines. Surface of carapace produced near the 
middle of the lower third into strong salient ahe. A surface 
ornamentation of polygonal pittings nearly covers the valve, 
excepting where the surface is relieved along the ventral border 
by two parallel ridges. Length of carapace *77 mm. 

This form to a certain degree exhibits characters pertaining 
to two known species of Bythocythere • in lateral outline it 
clearly approaches B,pumilio *, and in the size and position of 
the lateral ala it somewhat resembles JR. velifera f. 

This species occurred at Tutanga at 200 fathoms (David coll). 

Section II. MYODOCOPA. 

Family 0 ipbidj;xidj, 

Sarsiehba, Norman , 

Sarsiella schema, G . S . Brady . 

Sarsiella sculpta , Gr. S. Brady, 1890, Trans. R. Soc. Edinb. vol. xxxv. 
p. 516, pi. i. figs. 17-20. 

This species has been recorded previously from New Caledonia 

* S* Brady, 1880, Rep. Chalk Exped,, ZooL pt. iii. p. 142, pi. xxxiii. 
figs. 4 and, 

t Id. ibid. p. 143, pi. xxxiii. figs. 5 
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and Fiji. A partially dried shell* without doubt belonging to 
the above species, was found in the dredgings north of Pava, 
Funafuti, 35 fathoms (David coll.). 


Section 'III. PLATYOOPA. 

Family Citeeeeliidji. 

Cytherella, Jones. 

Cytherella tenusta, G. S* Brady * 

Cytherella venusta , G. S. Brady, 1880, Rep. ClialL Exped*, Zool. pt. iii. 
p. 176, pi. xliii. figs. 4 a~d. 

This elegant little form is quite common at Ayalau Islet, 
Funafuti; and was found also in the sand from the 1st boring, 
near the surface (Sollas). The specimens on which Dr* Brady’s 
description was based came from the reefs at Honolulu* 

Cytherella cinwlata, G. 8. Brady . 

Cytherella cinynlata , Cf. S. Brady, Les Foods de la Mer, tom. i. p. 159, 
pi. xvii. figs, 24, 25; id., Rep. Chall. Exped., Zool. pt, iii. p. 177, pi. xliii., 
figs. 1 a~y aud figs. 2 a-cl 

This species has been previously found in shallow water at 
Hong Kong, Port Jackson, and off Booby Island. 

(1 cinyulata is very rare at Avalau Islet, Funafuti (Sollas 
coll.). 


EXPLANATION OF PLATE 37. 

Fig, 1. Aryil/m-ia affmis, sp. nov.: a, right valve; b, dorsal aspect: c, posterior 
. view, X 45. ■ 

2* Cythere peetnneulata, sp, nov.: a, left valve; h, ventral edge view. 
X 45. 

3, (.{//there 2>hylhridc$i sp. nov.: a, left valve; b, dorsal aspect: c, posterior 

view, X 45. 

4 , XmUM wm avU'nmaUs, sp. nov.: a , right valve; h, ventral aspect ; 
' <*,posterior aspect. X 00. 

5, Immtmieha ttmida, sp. nov.: a, right valve; h, ventral aspect; e, pos¬ 

terior view. X 45, 

6, Bythoeythere amata, $i). nov.: .a, left valve; b, dorsal aspect, X 45. 


li:xn. j O’U en* —ssqolog y , VOL. xxviii. 
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Oil the Structure and Affinities of the Tanganyika Gastropods 
Chjtra and Limnotrochus . By Lettice Dioby. (From 
the Biological Laboratory, Royal College of Science.) 
(Communicatecl by Prof, G. B, Howes, EJLS., Sec. Linn. 
Soc.) 

[Bead 20th February, 1002.] 

( (Plates 38-40.) 


This paper is based on material which formed part of the 
collection brought by Mr, BE. S. Moore from Lake Tanganyika. 
He has kindly placed at my disposal specimens of both. Ohytra 
Kirhii and Limnotrochus Thomsoni 9 and has greatly helped me 
in my work. 

Chytra, 

The genus Chjtra was separated by Moore from Smiths 
original Limnotrochus (4. p. 307), the older generic name being 
reserved for the reception of the single species Limnotrochus 
Thomson. The genus is now represented by a single species, 
Chjtra Kirhii (=£, Kirhii , Sm.), and is one of the most 
characteristic forms among the group of peculiar operculate 
molluscs found only in Lake Tanganyika. It has been generally 
placed among the Hydrobiidm (cf. Fischer 2.), a family often 
used as a receptacle for curious and abnormal types which have 
not been satisfactorily classed. But in 1807, Moore (4. p. 307) 
regarded it as more probably belonging to the Xcmophoridm, on 
account of its conehological similarity to numerous fossils which 
are referred to that group. Up to the present times, however, 
the anatomy of the animal has never been described, 

'External Features :—The shell (PL 38. figs, I & 2) has already 
been described by Smith (8. p. 286). The horny operculum (fig, 3) 
is of the Littorinoid type, the inner surface being convex and 
the outer concave. The tentacles are long and filiform, and the 
eyes are situated on tubercles at their bases. 

Nervous System *—The nervous system seems to be transitional 
between the dialyneurous and the -aygoneurous types (PL 39. 
fig. 14). The cerebral ganglia (y.e.) a,re closely approximated, 
and the pleural ganglia (g.pi) are separated from them by a 
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•slight’eonstriction. The snpra-intestinal cord (msya) is consider¬ 
ably elongated; from the supra-mtestinal ganglion (g-sp.) arise 
two ■ nerves, the left pallia! nerve (n.p. ! ) and the visceral {n.v.’). 
A very fine nerve (e.p!) connects the left pleural ganglion with 
the pallial nerve, which it joins soon after its origin from the 
supra-intestinal ganglion. The sub-intestinal cord is 

somewhat shortened. In like manner the sub-intestinal ganglion 
(g>si.) gives rise to the right pallial (n.pV) and the right visceral 
nerve (n.v.' ! ). A nerve connects the right pleural ganglion 
and the right pallial nerve (c.p. n ), The visceral nerves 
n.v.") unite hy a straight commissure at the base of the mantle- 
cavity. The pleuro-pedal and cerebro-pedal connectives are long 
(fig. 15). The pedal ganglia (g*pe.) each give off three nerves, 
two of which run anteriorly and one posteriorly. The otocysts 
lie close behind the pedal ganglia; they are fiJled with many 
barrel-shaped otoliths (fig. 16) of various sizes. 

Madula .—The rodula (PL 39. fig. 20) has a feature which is 
also a characteristic distinctive of the radula of Hipponyx conicus 
(vf. 9. vol. i. p. 162), there being a strong pointed projection on 
the admedian tooth which overhangs the inner end of its serrated 
edge. The lateral teeth are sharply pointed and serrated. 
Possibly this acute form of dentition indicates a carnivorous 
habit. 

Viscera* —The mouth is carried on a short snout, and opens 
into the buccal mass (PL 39. fig. 13) (ban.), which leads into a 
long and very slightly coiled oesophagus («?.). The stomach (st.) 
is two-chauibered (PL 39, fig. 13 & Pi. 40. fig, 25), Tim anterior 
stomachic chamber contains a crystalline style (s.c.) ; the 
posterior bears a small, but complete spiral cseeum (<?#.)■ The 
intestine (L) arises from the lower portion of the anterior 
chamber of the stomach, and coiling twice, bends sharply forward, 
Hie rectum (>,) attains a considerable dimension, since its walls 
are very glandular, but it narrows suddenly before opening by 
the anus (m), which has a circular, thickened rim. 

The u liver” (L) occupies a great portion of the visceral mass, 
and a bile-duct opens at h. 

The kidney (l\) is. large, and the renal aperture (a.r.) is far 
back in the mantle-cavity (PL 39, figs. 12 & 18). 

The heart (o. & auj\) (PL 39. fig. .13) is of the ordinary 
Monotocardian type. „ The gill (PL 39. fig. 13, g.) extends 
throughout the mantle-cavity, and consists (PL 38, fig, 10) 

31* 
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of a single row of plumes ({/.'), with blunt rounded ends* 
(PL 39. fig* 17), each of winch is attached along its dorsal edge,, 
and contains a skeletal support continued from the point of 
attachment. Hypobranchial glands are present (y./n, PL 39.. 
fig. 12). 

The reproductive aperture («.y.) (PI. 39. fig. 12) is a wide 
oval slit. This, in the female (PL 38. fig. 11), leads into a .large 
dilated uterus (?/.), which is continued to the posterior end of the* 
mantle-cavity, where it is seen to arise from an oviduct (ov.) } which 
ramifies in the genital tissue (y.y.). This tissue (PL 39. fig. 18)* 
is intimately bound up with the u liver ” (/.), and with it coin poses* 
the greater part of the visceral hump. 

There is an accessory gland-like organ (y.y.\ PL 38. fig. 11) 1 
closely adhering to the uterus (w,), which protrudes into the- 
mantle-cavity. Its function is unknown, but it may possibly 
secrete an investment for the eggs. The reproductive organs 
of the male have not been identified, and it is not known 
whether the accessory gland-like organ is present in the male, or 
whether Chytra IiirTdi is viviparous or not. 

Affinities .—In attempting to define the affinities of Ohytra , by 
far the most important feature presented by this genus is the* 
obvious combination of characters distinctive of several well- 
known Prosobranchiate forms. Thus the nervous system is 
strikingly like that of Capuhis (1. pi. 8. fig. 35). So also, when- 
viewed from the side, the position and relationships of the pedal, 
pleural, and cerebral ganglia, with their connectives, are very 
similar to those figured by Bouvier for Xenophorm . Ohytra may 
be further compared to the Xenophoridfe in the obviously 
similar character of. its: shell (4. pp, 807 317, pi. 28. 

fig. 6 a), and consequently the shape of the body ; in the- 
situation of the eyes on the tentacles; in the general character 
of the gill and gill-plumes; in the filiform oaplmulium; in the 
position of the renal aperture ; and in the presence of an 
accessory gland-like organ in. relation to the genital apparatus. 

This apparent affinity of Ohytra -.to' the Xenopkmdm is 
perhaps strengthened by a detailed comparison of Ohytra Kirkii 
with Aporrliaispes~pelectmi (ef. PL 39. fig. 18 & PL 40. fig. 22). 
In both, there is the same arrangement of the buccal mass, a 
more or less comparable radula (PL 39. fig. 20), a very similar 
gill, and hypobranchial glands (r/./n, PI 40. fig, 22). Further, the 
characters of the nervous system of Aporrlum pes^pelecani 
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(PL 40. fig. 23) are generally similar to those oiQhytra K tried 
except that in Aporrhais the supra- and sub-intestinal cords are 
considerably elongated, and there is a 'direct zygoneurous 
connection on the right side. In Qhytra Kirhii there is, however, 
also a .practically zygoneurous condition, the connecting nerve, 
instead of joining the sub-intestinal ganglion (PL 39. fig*. 14), joins 
the pallia! nerve immediately after its origin. Lastly, the whole 
stomachic apparatus is similar: there is a well-developed 
crystalline style in Aporrhais (st., PL 40. fig. 22), and the internal 
valvular portion of the spiral caecum is present, but not the 
complete structure. Further, the barrel-shaped otoliths which are 
found in Qhytra are also found in Typliobia (6. p. 188) and in 
the Cerithiidse. The presence of the slightly developed spiral 
caecum in Qhytra brings this interesting form into relationship 
with Trochus (7. & Pl. 40. fig. 27), Pleurotomaria (fig. 28), and 
Nassopsls (5. p. 189, & PL 40, fig. 2(3), The presence of a crystal¬ 
line style characteristic of Qhytra is characteristic of widely 
different mollusean forms. It is present in all the halolimnie 
Gastropods of Tanganyika, in some Troehidse, Pteroceras , and 
the Strombidse. These facts suggest that in Qhytra we are 
probably dealing with the direct ancestor of the families 
Ilipponycidm and Capulkhe, since the genus combines the nervous 
system of the one and the radula of the other; i. e., two of the 
most salient features of Prosobranchiate anatomy. 

Limnqtrocktjs Tiiomsonx. (PL 38. figs. 1-9; PL 40. fig. 24.) 

Limnotrochus Thomsoni is now the single species of the 
genus (1), Like Qhytra , it is an inhabitant of Lake Tanganyika, 
living at considerable depths and apparently in solitude, for 
never more than a single specimen is dredged at a time. Con¬ 
sequently it is difficult to procure the living animal, but the 
empty shells are pretty common. The conchological characters 
•(PL 38. figs. 1, 2) presented by the genus, however, need no 
comment here, as they have already been fully described and 
figured (8. p. 285), The operculum (PL 38. fig. 3) is u horny n 
and somewhat oblong in shape, concave towards the inner side, 
and Littormoid in character. 

* Haller’s figure (3. taf. xviiL fig. 6) of the nervous system of Chenopm 
{Aporrlum) pcs-pdccani and his description of the same (p. 579) is absolutely 
incorrect. He must either have figured an entirely different animal, or the 
specimen that lie dissected was quite abnormal* 
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External Features ,—The general features of the mantle-cavity 
(PL 38. fig. 9), the character of the tentacles, the position of the 
eyes and of the apertures, are all very like those already described 
in Chytra, the most apparent differences being the smaller size 
of Limnotrochus Tkomsoni , the flatter shape of the visceral hump, 
and the pigmented band down the centre of the snout and on 
the inner sides of the tentacles. 

Nervous System .'—The nervous system u zygoncurous on, the* 
right (PL 38. figs. 5, G). The ganglia and nerves are protected 
by a closely adhering connective tissue which contains skeletal 
elements. The cerebral, ganglia (g.c.) are separated by a distinct 
cerebral commissure, and are situated decidedly further bade 
than in Gftytra. The right pleural ganglion (<}-])•) gives off a 
fairly long supra-intestmai cord, which connects the right pleural 
ganglion with the supra-intestmai ganglion. A fine nerve comes 
off from this cord just before it unites with the supra-iutestinal 
ganglion. This nerve appears to join with another arising from 
the left pleural ganglion, hut I was not able, actually, to see the 
connection. The supra-intestinal ganglion (g*sp.) gives off the 
left visceral nerve. The sub-intestinal cord springs from the 
left pleural ganglion, and soon passes into the sub-intestinal 
ganglion (g.si.) which, in the usual way, gives off the right pallia! 
and right visceral nerves. A very short nerve (z) connects the 
sub-intestinal ganglion directly with the right pleural. Viewed 
from the side (fig. (>),. the relative position of the cerebral and 
pleural ganglia is rather curious, the pleural ganglia being 
posterior and ventral to the cerebrals and nearly fused with the 
pedal ganglia, from which they are separated by a very short 
pleuro-pcdal commissure {c.p.peJ), the eerebro-pedai commissure 
(cx.pe.) being longer. ' Each, pedal ganglion gives off two nerves 
to the foot, but I was not able to see the nerve leading to the 
otocysts. The otocysts contain many rectangular otoliths 
(PL 38. fig. 7). 

Badula .—The radula (PL 38. fig. 4) is distinctive, its most 
striking feature being the blunt protuberance on the underside of 
each of the two lateral teeth. The admedian tooth is large, and has 
a broad upper portion, bluntly serrated along its anterior face, 
which overhangs a lower portion, whose sharply serrated edge is 
turned towards the median tooth. 

Viscera .—The mouth leads into a short buccal mass* A pair 
of salivary glands, diminutive sacculated organs, open into the 
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.. buccal cavity. The oesophagus is straight, except for a sharp 
bend before it opens into the stomach (PL 40. fig. 24), which, 
like that of Ghytra, has two chambers, the anterior of which 
contains a large crystalline style. The walls of the posterior 
chamber are ‘very thin; those of the anterior chamber very thick 
and muscular. The most remarkable feature about the gastric 
apparatus of Limnotrochus lies, however, in the fact that it 
possesses an even better developed spiral caecum (cm., PL 40. 
tig. 24) than Ghytra (fig. 25) itself. The base of tbe caecum, is 
connected with a longitudinal fold which extends to the anterior 
chamber; the aperture of a bile-duct (b.) lies below the spiral 
csecum. The coils of the intestine, the rectum, and the anus 
are very similar to those of Ghytra , The kidney is fairly large, 
and occupies the same position as in Ghytra, surrounding the 
“monotocardian” heart. 

The gill (g., PI. 38. fig. 9) is short, the gill-plumes are 
triangular, and the osphradium (o.) is filiform. 

In both specimens which I dissected, the long slit-like aperture 
of the genital gland (PI. 38. fig. 9 ,a.gl) opened into a considerably 
dilated sac, slightly curved towards the left side of the animal. 
In the case of one specimen this was undoubtedly the uterus, as 
it contained bundles of very long spermatozoa; and in the genital 
tissue of the visceral coil there were well-developed ova. 
There is a large accessory gland-like organ (fig. 9, g.gJ) like that 
of Ghytra , which spreads posteriorly into a tongue-shaped body, 
partly underlying the uterus (of. fig. 8). 

Affinities, —It will have been gathered from the preceding 
description that Limnotrochus Thomsoni, in the general plan of 
its organization, and in the disposition of the viscera, is distinctly 
like the genus Ghytra, but in minor details very different. 
The shell of Limnotrochus Thomsoni (PL 38. figs. 1, 2) may be 
compared to some of tbe so-called Littorinas of the marine 
Jurassic deposits, and in particular to Litborina sulcata (4. p. 817). 
It is also dissimilar to that of Cancellaria . 

Curiously enough, the nervous system of Limnotrochus 
(PL 38. fig. 5) is also like that of Valuta (3) and Cancel- 
laria , there being the same condensation of the cerebral, pleural, 
and pedal ganglia, and the same zygoneurous condition of the 
right side. The radula (PL 38. fig. 4) cannot be associated 
with any known type, its nearest approach is to be found in 
the varieties of the Melanoid group (9. vol, i. p. 121). 
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Lastly, the pigmented snout? the triangular gill-plumes, so 
.characteristic of the Ehachiglossa, the longitudinal fold, and the 
other features of the stomach, and the simple pouch-like salivary 
glands, all bring Limnotroehus into close relationship with 
Typhobia . 

Like Ghytra , Limnotroehus has thus obviously scattered 
affinities, and it is more difficult to place than even Ghytra itself. 
It is undoubtedly allied both to Ghytra and to Typhobia , as well 
as to the Stromboid group represented by the genera Si ro mints 
and Aporrliais ; and it is perhaps more nearly allied to these 
geneia than to any other living types. But, on the other hand, 
it is quite distinct from them all, and must, at any rate for the 
present, be regarded as unique. 
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EXPLANATION OF THE PLATES. 
Reference Letters . 


a. , anus. 

b. , aperture- of the bile-duct. 

<ui\, opening of the oesophagus into 

the stomach. 

a. g., genital aperture. 

ad,, opening of intestine leading 
from the stomach, 
or.r., renal aperture. 
ait., auricle. 

b. m., buccal mass. 
as., spiral caecum. 

c.c.pc.', left cerebro-pedal connective. 

c.p,, pericardial cavity. 

c. pd, left pleural connective. 
c.p, n , right pleural connective. 

c.p.pcl, pleuro-pedal connective. 

<!•> e ye. 

//•> gill. 

gl, gill-plume. 

left cerebral ganglion. 
g.c\", right cerebral ganglion. 
g.e., cut edge of gill. 

(}.<]., genital gland. 
g.g. \ accessory genital gland. 
g.h., hypobranchial gland. 

, gpd, left pleural ganglion. 
g.pl\ right pleural ganglion, 
g.pe., pedal ganglion. 


g.s., salivary glands. 
g.si, sub-intestinal ganglion. 
g.sp., supra-intestinal ganglion. 
g.g., genital groove, 
intestine. 

/a, kidney. 

1., liver. 
aia., mantle. 

m. c cut edge of mantle. 
u.pd, left pallial nerve. 
n.p. u , right pallial nerve. 

n. sL, sub-intestinal nerve. 
n.sp., supra-intestinal nerve. 
n.vJ, left visceral nerve. 
n.v right visceral nerve. 

o., osph radium. 

<a?., oesophagus. 
of., otocyst. 
ov., oviduct. 
r., rectum i 
«■ s,, snout. 
s.e., crystalline style. 
s,s., style-sac, 
st., stomach. 

t. , tentacle. 

u. , uterus. 

v. , ventricle. 

zygonenrous connection. 


Plate 38. 

Fig. 1. Lmnoim-kits Thommni. Front view of shell. 

2. ,, „ Back view of shell. Both natural size. 

G. „ ,, Operculum, external face. X 6. 

4, „ „ Kadula, 2 laterals, admedian and median 

teeth; from a drawing by Mr. J, E. S. 
Moore. Magnified. 

ii, „ „ Nervous system, dorsal aspect. 

0. „ ,, ,, lateral aspect. Both X10, 

7. ,, ,, Otolith, Highly magnified. 

8. „ ,, Female reproductive organs, x 7. 

0 . „ ,, Mantle-cavity, with mantle reflected to the 

right. X 7. 

10. (Jhytra Kir Id u The gill, with mantle reflected to the left. X 12, 

11. ,. „ Female reproductive organs. X 0. 




442 OF THE GASTROPODS CUT TIM AND LIMNGTHOCHITS. 

Plate 39 , 

Mantle-cavity, with mantle reflected jo the right 
side. X 10. 

Dissection of the alimentary canal. X SO, 

Nervous system, dorsal aspect, X 10. 

„ lateral aspect. X 10. 

Otolith. 'Highly magnified. 

Gill-leaves, isolated. Highly magnified. 

The shell, lateral aspect.. 

„ from beneath. Both slightly enlarged, 
Radula, 2 laterals, achnedian and median teeth; from 
a drawing by Mr. J. E. $. Moore. Magnified. 
Operculum, external face. X 0. 

Plate 40. 

*Fig. 22. Jporrhcm pcs-pekcanu General dissection, x 2. 

# 20. „ „ Nervous system from. *tliej dorsal aspect. 

X about 2|. 

# 24. Lkmiotrachis Thomsom. Dissection of the stomach, X 10. 

# 25. Chytm KirML The same. X about 10. 

# 26. Missopsis nassa. Dissection of the stomach. X 10. 

27. Trochts turbinatus. The same, after Robert (7). X 10. 

28, JPlcnrotomaria Beryrichiu The same. From a drawing by the late 

Mr. F. Woodward. XlO. 


Fig. 12. Chjtra KirkU. 

10 . 

14, 

16. ,? » 

1C. „ 

17. „ 

lb, ,, ?> 

10 . „ 

20 . ' „ 


21 . 


* The figures marked thus are from drawings by Mr. J. E. S. Moore. 
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ON THE BIUIN OB MACROSCELXDES. 




Notes on the Brain of Macroscelulcs and other Insect ivora. 
By (1. Elliot Smith, M.D., Fellow of St. John's College,. 
Cambridge ; Professor of Anatomy, Egyptian Government 
School of Medicine, Cairo. (Communicated by Prof. G. B. 
Howes, F.E.S., Sec. L.S.) 

[Read 1st May, 1902.] 

Mr friend Dr. Robert ’Broom has recently discovered that 
the organ of Jacobson and its cartilages in the Elephant-Shrew 
present a peculiarly close similarity to the corresponding parte 
in the Marsupialia, and has moreover found * metatheroid 
features in the skeleton of Macroscelides in addition to those 
previously recorded by Kitchen Parker. It seemed to him that 
it 'would be of considerable interest to submit to careful 
examination the other parts of the body which present distinctive 
features in the Marsupialia. Accordingly he has kindly senfc 
me the heads of an adult and a foetal Ma e rose el i cles p to bosci dei is „ 
and asked me to make a report upon them. 

The heads had been simply 5 * placed iu spirit, so that the brains 
were not in a condition altogether favourable for histological 
♦study. In fact the foetal brain was too soft to permit of 
anything more than a study of the configuration of its surface. 
The adult brain, however, was sufficiently firm to be cut in 
paraffin. The sections were stained with lithium-carmine. 

As the presence or absence of metatheroid features can in 
almost all mammalian brains be detected by the naked eye, I first 
submitted the brain to a thorough examination both by this 
means and with the help of a lens. I then split it in the mesial 
sagittal section and studied the mesial surface in the same way ; 
and as many points still needed elucidation, I cut a series of 
coronal sections of one hemisphere and dissected the other. 

The brain of Macroscelides has been figured from the dorsal 
aspect by Peters f ; and its general features need not be described 
in detail, since they differ to no great extent from those of 
Talpa, which have been so thoroughly described in Gamer’s 
classic monograph J, 

* Proe. Zool, Soc. 1002, vol. i., March, 18th. 

t Peters, * Boise naeh Mossambique/ Zool. L Saugethiere, pi. xxir. fig. 13. 
Berlin, 1852. 

f Vergleicln Anat. Studien. “ Ueber das Oehirn d. Maulwurfs” Morph. 
Jahrb. Bd. viL p. 501 (1881). 
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The large projecting olfactory bulbs recall those of the 
Marsupial Perameles. The features of the base of the brain— 
the large tuberciila olfaetoria, the tract! olfactorii. and their 
large tubercles, the peculiar flattening of the nuclei, amygdala 3 , 


Fig. 1. 



<c> 


' Mm.rmdidm prohmtitlem ; the brain, x 
(a) Dorsal aspect, (/>} Ventral aspect, (a) Left lateral iwpdci. 
h.o„ bulbus olfaetorius. <?/>., cerebellum, tv/,, corpora quaclrigemimt, 
tlssura rhinalis. ■ lobus -.floeeulh. Lp, r lubus pyriformis* m.o>, 'medulla 
oblongata, n.a., nucleus amygdale, tuberculum acustiouiti, Uui fcrtusfcua 
olfuclorius. tJ %i tuberculum tractus olfactorius, trapezium, a,, pons 
Varolii. 

the small pons Varolii, and the large trapezoid bodies—all closely 
resemble those which are found equally in the Inseetivora, 
Polyprodont Marsupials, and the Dasypodid®. The peculiar 
lateral extension of the pyriform lobes of the hemispheres into 
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a distinct angle occurs also in Erimeeus, TaPpa, and JPermn'eles . 
So far as tlie shape of tlie cerebral hemispheres, and especially 
also that of the iloccular lobes of the cerebellum, is concerned, 
the brain more closely resembles that of Pcrameles than that of 
the J.nseetivora, At the same time, distinctions of this kind 
have little if any ordinal value. 

The rhinal fissure is incomplete, being intermediate in this 
respect bet ween Erinaceus and Perameles. 

The caudal margin of each hemisphere (tig. 1 a) consists of 
two limbs of equal length meeting at an angle of slightly more 
than 90 \ A large lozenge-shaped space is left between the 
mesial half of each hemisphere and the cerebellum, andmn this 
the pineal body, the whole of the anterior and a considerable 
part of the posterior pair of corpora quadrigemina are exposed. 
Such a complete uncovering of the mid-brain is rare in mammals.. 
A much slighter degree of uncovering occurs in the Marsupial 
JDast/urus and some of the smaller Dasyuridse. A similar- 
condition occurs in the Insectivore Centetes , but, as Porsyth 
Major has pointed out, it is probably due to secondary 
retrogressive change. 

It is strange to find a similar exposure of the mid-brain in the 
aberrant Galeopithccus *■—in a brain possessing deep and well- 
defined calcarine, intercalary, suprasylvian, orbital, and pseudo- 
sylvian sulci. It also occurs in most of the Mieroehiroptera. 

The cerebellum is very simple and closely resembles that of 
Perameles . This is of little systematic importance, because the- 
mere wiping-out of some of the cerebellar fissures and the 
elongation of the iloccular lobe in Erinaceus would produce 
tlie Perameles- type. 

The only features of crucial importance in attempting to 
distinguish the brain of an Insectivore from that of a Polyprotodont 
Marsupial are those of the cerebral commissures and the hippo¬ 
campus. The Marsupial has a small dorsal commissure which 
is derived wholly from the fornix, whereas the upper commissure 
of the Insectivore is derived partly from the fornix and partly 

* For some excellent specimens I am indebted to the kindness of J)r. Charles 
Hose of Borneo. The only accounts of this brain, vis;,, those of Gcrvais 
(Journal tie Zoologie, tome i., 1872) and Leche (Kongl. Sv. Yet.-Akad. Handl, 
Bel. xxi. p. 48, Stockholm, 1886), are far from perfect. I have given fuller 
information concerning this"brain in my forthcoming Catalogue of the Collection 
of Brains in the Boyal College of Surgeons' Museum. 
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from the neopalliimi, the latter moiety constituting the corpus 
callosum. 

On the mesial surface of the hemisphere of Macro^celldm 
there is a most extraordinary condition (fig. 2). 


Fi#. 2. 



Maemmlidw prohim-ulem : right cerebral hemisphere, 
mesial aspect, X (h 


i\a. t eommissura anterior. corpus callosum. /., Umbria. J,d„ fascia, 

•dentaba. fX, flssuvahippocampi. 7/-./., hippocampus inversus, /w* M psaltenum. 
■sM, septum lueiclum. oX, vestigia hippocampi. //., area of subspleuia! 
hippocampal flexure, y v, line of probable connection between the psaUcrium 
and wplenium. Other references as for figure 1, 

In the lamina terminalis there is a relatively (L c. in com¬ 
parison with that of Marsupials) small anterior commissure (cm*), 
.and yet, above it, a typically metatheroid psalfcerimn (fornix- 
commissure, jps.j of a crescentic shape such as occurs in 
Ferameles , Notaryctes, Didelphys, and Myrmecobim . The hippo- 
-cam pal formation (fig. 2, fascia deniata) extends forward onto 
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the upper surface of this commissure, just as happens also in the 
Metatheria; and yet, high up near the dorsal margin of the 
hemisphere, there is an undoubted corpus callosum. The shape 
of this body is no less peculiar than its extraordinary position. 
It is exceedingly large and thin, and exhibits a state of affairs 
which is almost unknown beyond the limits of the Primates. 
It is, moreover, provided with a plump spleniuin and a long 
hook-like genu ending in a sharp rostrum. 

Both in shape, size, and position this corpus callosum (e.c.) is 
as unlike the primitive generalized condition of the corpus 
callosum, such as is found in Erinaceus , as it is possible to 
imagine. 

The most primitive form of corpus callosum is exhibited in 
the brain of many small Bats such as Nyetophilus * ; but whether 
as the persistence of the original condition or as a secondary 
reversion to it, does not especially concern us now. In 
Erinaceus f the evolution of the corpus callosum is carried only 
slightly further. 

In many small Inseetivores like Semicentetes , Oryzoryctesi , 
.and others, a similar state of affairs is found. In Qymnura J and 
Taiga the corpus callosum is larger, but the condition is essentially 
the game. In GitrysocMoris J ( .there is an extraordinary elongation 
-of the corpus callosum, such as we do not find in other small 
Inseetivores, nor in the Edentate Gklamydophorus , which in this 
respect resembles Erinaceus much more closely than does the 
Golden Mole. 

But even in Clirysoeliloris the corpus' callosum is not nearly 
so long as it is in Macroscelides , while in the former it has 
the primitive straight form. Thus while Macroscelides has the 
most specialized form of corpus callosum of all Inseetivores, 
its psalterium retains the peculiar crescentic form found else¬ 
where only in the Marsupialia. 

In all other mammals with a corpus callosum the growth of 
the latter modifies the shape of the psalterium by pulling it 

* Cf. u The Origin of the Corpus Callosum/’ Trans. Limn Soe, s ser. IL Zool. 
toL vii. pt. 3 (1897). 

f Cf. “ The Eolation of the Fornix to the Margin of the Cerebral Cortex,” 
•Joimn Anat, & Phys. vol. xxxii. 1.898, p. 45. 

J For the brain of Cfynmum I am indebted to Dr. Charles Hose ; for that of 
Hemiccntetes and Oryzorycies to Dr. Forsyth Major ; and for that of Ckryso* 
cMom to Dr. Broom. . 



448 


OjS'^’IIJG BE A. IK OF ]VIAOEOSCELII)FS. 


backward and stretching it This has not happened in Macro- 
scelides , and unfortunately I am unable to state what connection 
really exists between the corpus callosum and psalter ium. In 
an examination of the mesial surface of the hemisphere with a 
lens, I was unable to find any connecting-link between the two 
commissures; nor did the histological investigation yield any 
more satisfactory result. 

And yet from what we know of the evolution of the corpus 
callosum, we can safely predict that when better material is 
available (which Bin Broom assures me will soon be the ease) 
a bridge will be found in the position marked x in the diagram 
(fig. 2) joining the anterior limb of the psalterium to the under-leaf 
of the splemmu. This bridge may not contain any nerve-fibres, 
and may thus realize a condition which we find in the Ilapalida*** 
but there must at least be a narrow lamina of neuroglia. 

In the interval (y) between tbe corpus callosum and Use 
psalterium there is a subsplenial hippocampal flexure of the 
usual structure, though of an unusually great size. 1 have 
traced the course of this flexure in a series of sections, and have 
been able to establish the fact that it does not differ essentially 
from that of Erinaceus. 

As soon as I get better material I hope to publish full details 
of the minute structure of this interesting brain, and to compare 
it in detail with that of Erma cents, Qymnura, Talpn , Chn/so- 
cMoris, Kemicentetes , Onjzoryctes , and Galeopit heats. 

I have written enough, however, to show that Parker’s remark 
concerning the skeleton, that “ we have a curious mixture of 
Marsupial (Metatherian) and Eutheriau characters/’ might with 
equal truth be applied to the brain, 

* Cfi “ The Relation of the Fornix,” Joum. Anafc. & Phm vol xxxii. 1808, 
p, 52. 
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On the Early Condition of the Shoulder-Grirdle in the Polypro- 
todoat Marsupials Dasyurus and Derameles* By Egbert 
Broom, M.D., C.M., B.Sc. (Communicated by Prof, G. B. 
Howes, P.E.S., Sec. L.8.) 

[Read 1st May, 1902.] 

(Plate 41 .) 

In 1897 I discovered that the Common Phalanger ( Trichosurm 
vulpecula) has at birth a well-developed coracoid, which is firmly 
attached to the sternum, and I recorded the fact at the time in 
a short note in the 4 Journal of Anatomy and Physiology ’ (1). 

In 1899, Sir William Turner communicated to the Eoyal 
Society of Edinburgh for me a paper (2) dealing at length with 
the development of the shoulder-girdle in Trichosurm mlpecula^ 
and containing some observations on the early condition of the 
girdle in Tseudochims and JPetrogale. Since then, through the 
kindness of my friends Prof. J. T. Wilson and Mr. J. P. Hill, 
of Sydney, I have been enabled to study one or two stages 
in the early development of the shoulder-girdle of two of the 
Polyprotodont genera— Dasyurus and Ferameles . 

Dasyurtjs viverrinus ( Early Stage). (PL 41. figs. 1 & 2.) 

The younger of the two stages of Native Cat which I have 
examined measures in the curved condition 8 mm. greatest 
length, and had a head-length of 4 mm. At birth, according to 
Hill (3), the new-born young measures, when preserved in spirit, 
5'5 mm. G.L. and 2-8 mm. ILL., so that the specimen examined 
would probably be 4 or 5 days old. In its general skeletal 
development it is slightly more advanced than is the new-born 
Triehosurus . In the head the following bones can be detected:— 
premaxillary, maxillary, lachrymal, jugal, squamosal, palatine, 
pterygoid, and mandible. In the post-cranial skeleton ossifica¬ 
tion has commenced in the scapula and in. the first two ribs, 
while the clavicle is well ossified. 

As in the Diprotodont marsupials which have been examined 
the early mammary foetal Dasyurus has a complete shoulder- 
girdle, the well-developed coracoids articulating with the sternum 
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The plane of the girdle lies as near as may he at right angles to 
the axis of the cervical vertebrae. The scapula (PL 41, fig. 1, sc.) 
in its lower two-thirds is a narrow, somewhat flattened rod, while 
above it expands into a relatively rather large antero-postcriorly 
directed plate. From the anterior border of the sea,pula, at a point 
near the union of the lower and the middle third, a well-developed 
acromion process (ac.) arises, and passes first forwards and. 
slightly outwards and upwards, and then downwards and inwards 
to meet the clavicle (cl). The lower end of the scapula forms 
with the coracoid (go.) the glenoid cavity. From along the 
upper border of the upper part of the acromion to the anterior 
border of the middle third of the scapula there stretches a thin 
bony plate, forming the scapular spine (sp.). 

The coracoid (co,), which is about half the length of the 
scapula, and about as wide as the scapula is in its middle region, 
passes inwards, a little downwards, and very slightly forwards 
from its point of union with the lower end of the scapula, and 
forms an articulation with the side of the broad presternum 
(fig, 2, p.st)i just in front of the first rib. The inner end of the 
coracoid is slightly dilated, and while its posterior half forms the 
joint with the sternum, the anterior portion passes forwards 
towards the clavicle, and is continued into the undifferentiated 
tissue which surrounds that bone. 

The clavicle (cl.) is a well-developed little osseous bar which 
passes directly outwards from near the anterior end of the 
sternum for some distance, and then turns abruptly upwards to 
meet the end of the acromion. The bone is surrounded by a 
thick layer of undifferentiated tissue, but no cartilage can be 
detected in connection with it. 

The sternum (st.) is chiefly characterized by the great breadth 
of its anterior part—the presternum being about three times m 
wide as the posterior portion. From its widest point it 
gradually narrows to the point of union with the fourth rib s 
while in the posterior half the width is moderately uniform* 
There is a distinct xiphisternura (cc.$L). The sternum gives 
attachment to eight pairs of ribs. Anteriorly the presternum 
ends rather abruptly, in marked contrast to the pointed condition 
of the anterior end in later stages. 

The omosternum is not yet formed, and is represented by a 
mass of undifferentiated tissue between the inner end of the 
clavicle and the sternum. 
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Dasyttrus viverrihus (Later Stage). (PL 41. fig. 5.) 

The larger of the two stages of the mammary foetal Dasyure 
which I hare studied has a head-length of 8 mm. But though 
the foetus is so small, development has so far advanced that in 
the shoulder-girdle at least practically all the features displayed 
are those of the adult. 

The scapula (sc,) has a broad blade as in the adult, with a 
well-developed spine running down near the middle of the outer 
side. The change in shape of the scapula from the narrow blade 
of the earlier stage is brought about by the remarkable manner 
in which ossification takes place. In the earlier stage, the 
only part of the scapula that is distinctly ossified is the spine, but 
ossification is just starting along the surface of the cartilage in 
the middle region. In this later stage, all the cartilage of the 
scapula, except along the upper border, the acromion process, 
and near the glenoid cavity, has been replaced by bony tissue. 
The bony development, however, has not been limited to the 
ossification of the cartilage, but has formed a moderately large 
bony plate, which passes forwards from what was the anterior 
border of the cartilaginous scapula, and has thus converted the 
narrow scapula of the early stage into the broad bony blade of 
the later. The coracoid (co.) has no longer any attachment to 
the sternum, and with the increased size of the girdle there has 
become considerable alteration in shape, so that the coracoid and 
the acromion are now mainly directly forwards. 

The clavicle is long and slender; and there is now a distinct 
omosternal cartilage (o*st.) t which lies between the point of the 
sternum and the clavicle. 

The sternum (st.) differs in shape from that of the earlier 
stage. The presternum (pM.), in front of the broad part which 
gives articulation to the first pair of ribs, tapers away to a rather 
slender point. 

Ferameles obksula. (PL 41. fig. 6.) 

The mammary fetus which I have examined measured 18*2 
mm. greatest length and 9 mm. head-length. At this stage, which 
roughly corresponds to the later Dasgurus stage, the coracoid has 
lost all connection with the sternum. 

The scapula is essentially similar to that of the adult. A well- 
developed spine runs down near the middle of the bone, and 
terminates in a rather broad, fiat acromion, which latter, on 
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passing forward, terminates in a sharp point. The “prcscapula” 
is well developed, and here, as in Dasyurus , a large part of it has 
no pre-existing cartilaginous basis. In the figure a dotted line 
indicates the anterior border of the cartilaginous scapula. 

The coracoid (col) is small, and is directed mainly forwards 
from its attachment with the scapula. 

The clavicle (cl) is rudimentary, and has no connection, except 
perhaps by ligament, with either the acromion or the sternum. 
The rudimentary clavicle of the Bandicoot was, I believe, first 
discovered by Hill, who records its occurrence in his second 
paper on the Placentation of Perameles (4). 

Comparative Observation s. 

While the shoulder-girdle of Dasyurus in its early stage agrees 
in the main with that of the Diprotodonts, it shows one or two 
interesting points of difference. In Pseudo chinos we find the 
.coracoid forming with the sternum a distinct joint, as in Dasyurus ; 
but in Trichosurus and Petrogale the cartilage of the coracoid is 
structurally continuous with that of the sternum. And while in 
Dasyurus , as in Pseudo chirm, the shoulder-blade becomes free 
by the direct separation of the coracoid from the sternum, in 
Trichosurus , at least, the separation is brought about by the 
degeneration of a portion of the coracoid. In the Diprotodonts, 
in the early stage, the coracoid from its attachment with the 
scapula passes mainly inwards and backwards; in Dasyurus it 
passes inwards and slightly towards- It seems probable that 
though the coracoid in Dasyurus is less developed than in some 
of the Diprotodonts, it is in a much less specialized condition, 
more nearly approximate to that of the primitive marsupials. 

If we compare the early Dasyurus girdle with that of the 
Anomodont (fig. 4), the most striking difference is seen to be 
due to the great reduction of the coracoidal portion of the girdle. 
In the Anomodont, and almost certainly in the early Thmodont 
from which Dasyurus is descended, we find the scapula fixed by 
a powerful coracoid (co.) and precoracoid (p*co*)« In Dasyurus 
the space between the first rib and the clavicle is very, short, .but 
is almost fully occupied by the cartilage which supports the 
scapula. Whether this cartilage represents the coracoid or the 
precoracoid of the ancestor, or both, is a question which might 
be argued at some length. In the paper above referred to (2) I 
advanced some reasons to ■ ..believing that it represents the 
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coracoid alone, and I Lave seen no reason to alter my opinion. 
The precoracoid is apparently quite lost as a cartilage, but is 
probably represented by tlie coraco-clavieular ligament. 

In the previous paper on the marsupial girdle (2) it was 
suggested, as a possible explanation of the development of the 
scapula with three borders from the ancestral form which had 
only two, that the spine was a new formation arising from the 
shifting of the eleithrum from the anterior border to the outer 
side of the blade. Though the spine itself can hardly he 
regarded as the homologue of the eleithrum, it is possible that it 
replaces the eleithrum, and has its position determined by the 
pre-existing bone. The condition of the scapula in the foetal 
Basyure suggests an alternative possible explanation, as here the 
spine arises from the anterior border of the scapula, and the 
“ prescapula ” is a new formation. The difference in the two 
conditions may be due to the fact that in the Diprotodont 
the spine, by being to some extent on the side of the blade, 
leaves a distinct prescapular fossa in front; while in the Basyure 
owing to the spine being attached to the anterior border of the 
cartilaginous blade, a prescapular fossa has to be formed by 
a new bony development. In the ossification of a cartilage it is 
exceptional for the bone to leave the limits defined by the 
cartilage, but another instance of it occurs in the development 
of the marsupial alisphenoid. 

Papers referred to in the Text . 
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EXPLANATION OF PLATE 41. 

Reference Letters. — a.b.c.sc anterior border of cartilaginous scapula; no\, 
acromion; cL, clavicle; cm., cleithrum; co., coracoid; i.cl, interclavicle; 
o.st, omostemum ; p.co., precoracoid; p.st., presternum ; r rib; sc., scapula ; 
sp,, spine; si., sternum; u.t., undifferentiated tissue; x.st, xiphisternum. 

Fig. I. Dctsyurus viverrinus. Side view of shoulder-girdle of mammary foetus 
(ILL. 4 mm.). Reconstructed from sections. X 50. 

2. The same. Front view of shoulder-girdle and sternum. Reconstructed 

from sections. X 50. 

3. TricJmurus mdpecula. Side view of shoulder-girdle of mammary 

foetus (G-.L. 17 mm.). Reconstructed from sections. X 14. 

4. Udenodon Baini . Side view of shoulder-girdle. Partly restored. 

(Coracoid and precoracoid considerably foreshortened.) Half natural 
size. 

5. Dast/urus viverrinus . Front view of shoulder-girdle of mammary 

foetus (H.L. 8 mm.). Reconstructed from sections, x 20. 

6. Berameles obesuta. Side view of shoulder-girdle of mammary foetus 

(H.L. 9 mm.). Reconstructed from sections, x 20. 
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On the Anatomy of the Prosob ranch G-enus Pontioihauma , E. A. 

Smith* By S. Pace. (Communicated by Professor G. B. 

Howes, LL.D., D.Sc*, E.B.S., Sec. Linn. See.) 

[Read 19th December, 1901,] 

(Plate 42.) 

Whef, through the kindness of Mr, E. A. Smith, of the British 
Museum, an opportunity was, some few years ago, afforded me to 
examine the two deep-sea molluscs which form the subject of the 
present note, I gladly availed myself of it, since the members off 
that fauna occupying the deeper regions of the ocean almost 
invariably present the morphologist with features of particular 
interest. 

The molluscs in question formed part of the rich zoological 
booby which is being obtained by the Indian Marine Survey 
steamer ‘ Investigator** Being submitted to Mr. Smith for 
identification, both species proved to be new to science ; and, 
since they could not be relegated to any existing genus, Mr. Smith 
proposed * for their reception the new genus Poniiotlicmma , with 
type-species P. mirabile. The affinities of Pont lot hauma, how¬ 
ever, appeared to be by no means clear; for, while the shell of 
the type-species presents a very close resemblance indeed to the 
whelks, the external characters of the animal seemed to be quite 
sui generis, Mr, Smith therefore asked me to examine the soft 
parts in order to determine the systematic position of the genus. 
This was done; but, since my investigations" had only been based 
upon single specimens, which, being unique, one was naturally 
anxious to damage as little as possible, and further material 
being promised, I refrained from publishing at the time the 
details of my results. However, Pontiothamna does not appear 
to have been again met with ; and it would therefore seem expe¬ 
dient to place upon record the more important of such facts as 
could be made out from the original material. 

Erom the few characters which are recorded below, it will be 
evident that the affinities of PontiotJiauma are with the Man- 

* Aim. & Mag. Nat. Hist. ser. 6 ,-vqI. xvi. p. 2. 

linn. joton. —zoology, von. xxvru. 83 
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giliin® *but so very little has yet been published f respecting 
the internal anatomy of other allied forms, that it is not at present 
possible to assign any precise position within the subfamily to 
the two species dealt with in this paper. So far as our present 
knowledge goes, the nearest allies of these two forms, which are 
evidently representatives of distinct sections, would appear to be 
Tleurotomella , Verrill, and Spergo, Dali; and it is worthy of 
note tbat Dali J describes Spergo glandiniformu, Dali, as possessing 
a rostral development which would seem to be not altogether 
unlike that of Pontiothauma . 

In the Toxoglossa generally the prestomial region is much 
specialized and often enormously developed ; and specialization 
would seem to reach its maximum expression in the truly 
remarkable rostrum of Fontiothauma mirabile . It is difficult, in 
the absence of any information as to the habits of the animal, to 
suggest an adequate explanation for the structural modification 
observable in this form. The appearance of the rostrum in IK 
mirabile is rather suggestive of a suctorial apparatus ; or, it may 
perhaps be that it is expressive of a habit of burrowing in the 
ooze and of enveloping its prey within the expanded rostral disk. 
Dali has suggested that the somewhat similar arrangement met 
with in Spergo is due to the habit of gorging itself with large 
masses of protoplasmic material, such as Doraminifera, rather 
than of attacking animals of a higher order. It should be stated 
that microscopical examination of the contents of the rhyncho- 
dseum and of the alimentary canal has failed in either species to 
reveal any recognizable fragments of food-material: the contents 
consisted apparently merely of coagulated mucus. 

POKTIOTHAXJMA MIRABILE, EL A. Smith (PL 42. figs. 1-9.) 

The single specimen, the type-specimen, upon which the fol¬ 
lowing notes are based was dredged in 1250 fathoms off the 
Malabar coast § by the ‘ Investigator.’ It had been removed 

* Pontiothauma mirabile is by far the largest Pleurofcomoid species at present 
known ; the shell of the type-specimen has a length of 13*0 and a width of 
52 centimetres. 

t Dr. Dali, who has had the unique opportunity of examining the compara¬ 
tively large number of deep-sea Pleurotomoids collected by the 4 Albatross * and 
other American expeditions, has unfortunately as yet published only a few ex¬ 
ceedingly slight and scrappy notes regarding their internal structure. 

t Proc. IT. S. Nat. M'os. vol. xvii. p. 681, pi. 24. fig. I. 
i J Tnd. Mar. Surrey Station, No, 125. 
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from its shell when I received it and was rather broken, and the 
tissues were so exceedingly hard as to render dissection difficult; 
moreover, the body-cavity had beeii cut into and the organs 
somewhat displaced. 

The general appearance of the animal, as contracted in spirit, 
is shown by the figures (PI. 42. figs. 1, 2, & 3). , The body had 
evidently been entirely devoid of pigmentation. The surface of 
the foot is minutely granulated; hub this may possibly be merely 
a post-mortem appearance. 

The foot is ovate and much elevated; it is expanded and 
slightly bilobed in front and pointed posteriorly ; and its anterior 
margin is very conspicuously duplicated. No trace of an oper¬ 
culum or opercular pad could be detected, neither was any pedal 
pore evident. The most remarkable feature of the external 
characters of this form is that to which allusion has already been 
made, namely, the enormous rostral development. The snout, 
even in the contracted state, constitutes a very considerable pro¬ 
portion of the whole body of the animal; and its finely wrinkled 
appearance suggests that it is capable of even much greater* 
extension. It is a perfectly cylindrical structure terminating 
anteriorly in a large disk which bears the wide, circular rhyneho- 
stomial opening at its centre. This rostral disk appears capable 
of enormous expansion, its margin in the retracted condition 
being elaborately frilled and crenulated. The tentacles are short 
and apparently blunt: they are borne upon the sides of the 
rostrum just posterior to the origin of its terminal disk, and they 
are situated in a horizontal plane slightly below that of the axis 
of the rostrum (PL 42. fig. 2). No trace of eye-spots could be 
distinguished ; it would not, however, be safe to assert that eyes 
are entirely absent in this form, for, not wishing to entirely 
destroy the unique specimen, the question of their non-existence 
has not been definitely decided by sectioning the head-region. 
Although the example dissected is a female, a rudimentary penis 
(P.) is present, and is situated immediately behind and a little 
below the right tentacle*. The mantle-margin is somewhat 
thickened, and it completely encircles the body, passing round 
the siphon and over the foot. The siphon (S.) is solid and fleshy, 
it is conical in form and is devoid of .appendages. 

The pallial cavity can be completely subdivided into infra- and 

* The presence of a vestigial penis in the female would seem to be a not 
altogether uncommon occurrence among Toxoglossafces. 

S3* 
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supra-branclual chambers by means of two valvular folds of the 
mantle-edge. The os pi i radium, which is characteristically darkly 
coloured, measures about 10 millim. in length; it is broad, and. 
the foliiB of its right side are much the more strongly developed. 
The lamella of the etenidiuiu are nearly equilateral. The term inal 
portions of the rectum and oviduct were missing from the speci¬ 
men, and the renal organ was too fragmentary for description. 
The hypobranchial gland appeared but little differentiated, and, 
there were no indications of any coloured secretion. 

As will be seen from the figure (PL 42. fig. 3), the introvert 
apparatus presents greater complexity than is usually met with 
in the less highly specialized Prosobranchs d The rhynehostorae 
is a wide, circular opening at the centre of the terminal disk of 
the rostrum : it is supported upon a massive cartilaginous ring. 
This aperture leads into a spacious cylindrical chamber (Eh/) 
occupying the whole interior of the rostrum. The walls of this 
rostral chamber are glandular and exceedingly muscular. Pos¬ 
teriorly it is bounded by a thick septum whose central opening is 
entirely closable by means of a powerful sphincter. Succeeding 
this is another shorter chamber (Eh/') of the same calibre as 
the first, but having its walls quite thin and membranous. The 
lumen of this post-rostral chamber was completely filled by the 
contracted-up proboscis (I.). Eegarding the homology of these 
two prestomial chambers, it is probable that they together 
represent the simple rhynchodanim of the Ehachiglossa, rather 
than that the anterior cavity is to be regarded as being pre-rhyii- 
chostomial, or the posterior one as an additional development. 
The introvert is a large, fleshy, tapering structure with a very 
minute external orifice at its extremity. Its interior is quite 
spongy by reason of the great development of innumembio cross- 
folds of the inner wall which almost .obliterate its lumen. The 
plication appears to be very irregular, .although with a certain 
tendency towards a spiral disposition. The aliment ary canal u 
of wide calibre throughout its simple U-shaped course. The 
pharyngeal bulb (PL 43. fig. 4, B.M.), which opens into the 
proboscis by a wide circular opening, is short and somewhat 
pear-shaped; its walls arevery -massive and are supported upon 
cartilage; the interior is finely plicated longitudinally, the plica 

. * Xt k probable that further, research will prove that the relations}* I pg 
of the introvert among the Toxogloasa are of an even higher order of complexity 
than is at present,supposed* ■ # 
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being so disposed as to form a slight spiral gutter. The succeeding 
segment of the oesophagus (Oe.), which is separated from the 
pharyngeal bulb by an exceedingly deep cleft, is very thick- 
walled and somewhat laterally compressed ; its interior is longi¬ 
tudinally plicated, but the plicae are not so fine as are those of 
the pharyngeal bulb, and they become coarser towards the 
stomach. The stomach is expanded, and its inner wall shows 
several prominent longitudinal folds. The disposition of the 
ducts of the digestive gland appears to be similar to the condition 
met with in P. abyssicola (PL 42. fig. 11), and, as in that species, 
the intestine narrows considerably. 

A well-developed LeibleiiTs gland of the typical “ poison-gland ” 
type is present. The gland itself and the mass of its much- 
convoluted duct lie to the right side of the oesophagus; but a 
noteworthy detail regarding this structure is that the duct enters 
the pharyngeal bulb upon its ventral face (Pl. 42. fig. 4, L.GL), 
whilst in the majority of Prosobranchs the oesophageal diverti¬ 
culum appears to arise dorsally. 

A pair of small salivary glands are associated with the minute 
raduhi-sac (PL 42. fig. 4, E.S.). They are compact and have a 
sharply recurved, narrow, distal prolongation such as occurs in 
1\ abyssicola (Pl. 42. fig. 13, S.QL). 

The radula consisted of 23 rows of the formula 1—0—1. The 
teeth (PL 42. figs. 5-9) are typically Toxoglossate; they are hollow’, 
with subterminal external openings and have barbed extremities. 

The nervous system having been torn before the specimen 
reached me, it is not practicable to give a satisfactory account of 
its characters. The cerebral ganglia, which occupy the normal 
position, are hardly at all separated from each other; while the 
pedal ganglia are situated towards the right side of the introvert 
sheath, and the oerebro-pedal connectives are exceptionally long 
and delicate. 

Pontiotiiauma ABYSSICOLA, E. A, Smith . (PL 42. figs, 10-14.) 

When describing this species Smith expressed some doubt as 
to the closeness of its affinity with P. mirabile ; and the structure 
of the soft parts will certainly justify the removal of P. abyssicola 
from the genus JPontiothauma . Since, however, so little is yet 
known of the anatomy of other Pleurotomoids, it will perhaps 
be advisable to wait until further details are published regarding 
JPleurotamelia, &c., before proposing another new sectional name 
for Fontioilumma abyssicola* 
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The single specimen (the type-specimen) examined by me had 
been dredged off the Kistna coast in the Bay of Bengal '* by the 
‘Investigator’ in 758 fathoms. The animal had been extracted 
from its shell before I received it; and unfortunately, as also in 
the case of P. mirabile , the body-cavity had been cut into and the 
parts somewhat displaced. 

The foot is flattened and elongate, and bluntly pointed pos¬ 
teriorly; anteriorly it is truncated and slightly bilobed and lias 
the angles considerably produced. The front margin of the foot 
is prominently duplicated and the cleft is very deep. There is 
no vestige of an operculum or opercular pad and no visible pedal 
pore. The rostral region is not so extensively developed nor so 
specialized as it is in P. mirabile ; it is not so cylindrical as it is 
in that species and its terminal disk is smaller and less definite. 
The tentacles, again, are proportionately longer than they are in 
the type-species: and, unlike the condition in the latter, they 
bear prominent black eye-spots, which are situated posteriorly 
upon slight elevations at their bases. The tentacles are disposed 
laterally to the snout, and their axes, if produced, would approxi¬ 
mately cut that of the rostrum. The slightly thickened mantle- 
margin is continuous right round the body. , The siphon is very 
short and broad, and the mantle-margin forms a wide collar 
around its base. The penis is large and of complex structure; it 
is placed rather far forward and is not covered by the mantle; its 
general form is indicated in the figures (PL 42. figs. 10 & 1.1, IV), 
The spermatic duct is broad and uneonvol uted; it is completely 
enclosed, and its external opening is at about the middle of the 
lesser curvature of the penis. The body had apparently been 
unpigmented. 

The pallia! cavity of this species presents considerable similarity 
to what obtains in P. mirabile $ but the hypobranchial gland is 
more definitely developed than it is in that form; there'was no 
indication of any coloured secretion. The osphmdium is propor¬ 
tionately considerably larger than it is in P. mirabile , and its fdim 
'are nearly equal. The triangular gill-lamina* have their shortest 
edge disposed towards the rectum. 

The condition of the introvert apparatus (PL 42. fig. 12) is 
less specialized than it is In P. mirabile . As. in the latter species, 
the rhynchostome is furnished with a cartilaginous support; but 
the rhynchodseum is less completely subdivided, the transverse 
* Inch Mar. £uruy ■Station, 3S T o. VM. 
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septum of P mirabile being represented by an encircling fold 
which is probably quite incapable of sufficient extension as to 
form a complete septum. The posterior chamber appears com- 
paratively short; and the introvert in the retracted condition 
extends well into the anterior chamber. The introvert is a 
perfectly conical structure with but a minute terminal aperture; 
its interior is not spongy as it is in the type-species. 

The alimentary canal (Pl. 42. fig. 11) has the characteristic 
simple U-shape and is of wide calibre throughout its course. 
The pharyngeal bulb is ovoidal, with thick muscular walls, and 
opening into the proboscis by a large circular opening. Imme¬ 
diately posterior to the pharynx the oesophagus, where it is 
encircled by the nerve-ring, becomes constricted and then again 
enlarges ; but the constriction is not nearly so sharp as it is in 
P. mirabile , The post-neural enlargement being most marktd 
clorsally (Pl. 42. fig. 13, Oe.), the gut in this region appears 
laterally compressed. The lumen of this segment of the oesophagus 
is almost occluded by the enormous development of the longitu¬ 
dinal plication of its inner wall. 

The radula-sac (K.S.) is minute; its duct enters the floor of 
the pharyngeal bulb (B.M.)at about its middle and considerably 
to the right side. The teeth (PL 42* fig. 14) of the radula are 
similar to those of P. mirabile ; but they are shorter and stouter 
in proportion, and the terminal barb is represented by but a 
slight thickening. 

The salivary glands (S.Grl.) are disposed one on either side of 
the radula-sac, into which their ducts open. They are somewhat 
retort-shaped structures ; their elongated, sharply recurved, distal 
prolongations appear to pass into the body-wall. 

The poison-gland (L.GrL) is of the normal type; but, as in, 
P. mirabile, its duct, which is very long and much convoluted, 
enters the pharyngeal bulb ventrally at a point a little behind 
and somewhat to the right of the radula-sac. 

The nervous system being injured, no attempt has been made 
to work out its detailed arrangement. It is noteworthy that, as 
in P. mirabile, the pedal ganglia lie to the right side, and that, in 
addition, the cerebral ganglia are much displaced so as to lie 
almost below the oesophagus to the left side. Contrary to the 
condition met with in P. mirabile, the cerebral and pedal ganglia 
are separated by but short, stout connectives. 
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EXPLANATION OF PLATE 42. 


Fig 1. Ponliothauma -mirahile, >Sm. External view of animal as contracted in 
spirit. 

2. Pontiotkauma mirahile , Sin. Host,ram as seen from the front, 

3. Pontiothauma mirahile , Sm, General dissection of the pallia! chamber, 

rostrum, and body-cavity ; Pie poison-gland is omitted. 

4. Pontiofliauma mirahile, Sra. Dissection of the introvert and anterior 

region of the alimentary canal; the salivary glands and the distal 
portion of the poison-gland are omitted. 

Figs. 5, 6, 7. PonUothrmmw mirahile, Sin. An isolated tooth of the radula 
viewed from different directions. 

Figs. 8, 0. Ponliothauma mirahile, Sin. The terminal portion of a toot h more 
highly magnified to show its external opening and barbed ext remity. 

Fig. 10. Ponfiothauma abt/sdeola-, 8i.ru External view of the animal us pivser\ed 
in spirit. 

11. PontiotJmwm abymcola, Sm, General cl insertion, showing the rela¬ 
tionships of the introvert apparatus, alimentary canal, Ac. The 
poison-gland is seen, in its undisturbed position to the right of tho 

. oesophagus, 

12, Pontiolhamm abymcola, Sin. Median vertical section through the 
rostrum and anterior portion of the b'ody-cavity j the poison-gland, 
radula-sac, Ac. are omitted* 

13. Pontiothmmm ahymeola , 8m. Portion of the alimentary canal viewed 
from below, showing the relationships of the radula-sac, salivary 
glands, and poison-gland. 

14, Pontiotkauma ahymoola y Sin. An isolated tooth of the radula. 


Abbreviations, 


KM. Pharyngeal bulb. 

C.M. Columella muscle, 

Ct. Cten idiom 
P.GL Digestive gland. 

F. Foot. 

Hy.Gl. Hypobranehinl gland, 

,1. Introvert. 

1,8. Introvert sheath. 

K. Benal organ. 

L. G1. Leiblein’s gland : “ poison- 

gland,” 

M. L. Mantle-lobe, 

N. Central nervous system. 


Oe. (Esophagus. 

Os. Osplimditmu 
P. Penis. 

B. Rectum. 

11.M. Retractor muscle of Urn 

introvert, 

R.8. Badulu-aae. 

Bh.', Eh." Anterior and posterior 
chambers of the rhyrndimUeum. 
8, Siphon, 

' 8.G1, Salivary glands* 

8t, Stomach,'' 
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ON A NEW GENUS OE COJPEPOJD 0 EUSTACE AN* 

On Obeuella hjonsiellce , a new Genus of Copepod Crustacean. 

By W. G. Kidewood, B.Se., F.L.S.- 

[Bead 19th Juae, 1902.] 

The specimens described in this paper were taken from the 
supra branchial cavities of a siugle specimen of the deep-sea 
Lamellibranch Lyonsiella, dredged by the ‘Challenger’ from a 
depth of 1600 fathoms at Station 147 (off Crozet Is., W.N.W'. 
of Kerguelen Is.). 

All the specimens were females. Seven of them were perfect, 
but there were fragments of five more, so that there must have 
been twelve in the two suprabranchial cavities* They were so 
closely packed that the passage of water through the supra¬ 
branchial cavities must have been a matter of considerable 
difficulty. Live of the specimens remain preserved in alcohol, 
and these and the nine microscope-slides prepared from the 
others are in the Natural History Museum, London. The 
specimens measured 2*3 mm. in total length, and 1*4 mm. in 
maximum breadth across the thorax. 

Their most remarkable'feature is'the great inflation and loss 
of external segmentation of the thoracic region, and the reduc¬ 
tion in size of the thoracic appendages. The head has the 
appearance of being provided with a hood, owing to the presence 
of a dependent flap on each side* There are no eyes. Six pairs 
of cephalic appendages are present, and four thoracic. The 
abdomen is indistinctly divided into four segments, the last 
bearing a pair of caudal rami, short and papilliform, with four 
or five short setae. The month is extremely small, and set upon 
the pointed summit of an oral cone, into the conformation of the 
sides of which the third pair of appendages enter. 

The first pair of appendages (antennae) are of moderate size, 
flexible, and indistinctly segmented. The terminal, fourth is 
rod-like, sometimes bent upon the rest of the limb, and ter¬ 
minated by a few short set*e. 

The second appendages (second antennae) are slightly longer 
than the first. There are five'segments, the proximal one being 
mostly concealed in a side view by the- margin 'of-.the.; hood. 
The terminal joint Is a strong curved claw. 
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The third appendages (mandibles) are greatly reduced, being 
represented only by their basal segment, which extends inwards 
and downwards and fuses with the sides of the oral cone. 




Obmrfta From tlw lefl.-and from bfh<w. : y ' 

In file lower figure the. appendages are ftiprmmfrd its out off si mil * 


• The fourth appendages (maxilla) are very small The inner 
ramus is,a flexible palp, and is terminated by two or three sete; : 
■the, outer has the form of a shallow eminence rising from the 
end'of .the ridge which represents:'the basal portion of the 
appendage. This is the only-.cephalic appendage in which any 
trace of the outer rarnuB is discernible* 
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The fifth appendages (first maxillipedes) are three-jointed, 
the terminal joint being a curved claw* They are the smallest 
of the three pairs of clawed appendages. 

The sixth appendages (second maxillipedes) are the longest of 
the head, appendages. There are four segments, the terminal 
one having the form of a sharp claw and being incompletely 
divided across. 

The four pairs of thoracic appendages are biramous, but very 
small. The outer ramus is two-jointed, the proximal being 
larger than the distal joint. The jointing is not well mar lied in 
the two posterior pairs. Three or four short setae occur at the 
tip of each outer ramus. 

The inner rami, which arise from a basal ridge at a little 
distance from the outer rami, are also two-jointed. In the first 
thoracic appendages the distal joint is larger than the proximal 
and bears a few setas. There is a papilla on the basal segment 
of the appendage lying to the inner side of the inner ramus. 
In the second pair the distal joint is larger than the proximal 
and has no setae. In the third and fourth pairs the terminal 
joint is much smaller than the proximal and is incompletely 
divided from it. It has no setae. 

The genus falls naturally within the family Ascomyzonticte. 
It differs from Nicothoe, And., in having the mouth set on 
a conical projection. It resembles Ascomyzon, Thorell, and 
Uperocfcos, Hesse, in having five joints to the second cephalic 
appendages, and differs from As ter ocher es, Boeek, which has four 
joints, and from Dy&jooniius , Thorell, Artatrogiis , Beech, PiW//- 
ihorax , Hesse, and Geratricliode Hesse, which have three. 
It differs from Uperogcos and resembles Aseomyzon in that the 
oral cone is long and the second cephalic appendages are not 
autenniform; but it differs from Ascomyzon in that the first 
cephalic appendages are of moderate length and indistinctly 
segmented, whereas in Ascowyzon they are long and 20-jointecL 

The extreme reduction of the four pairs of thoracic appen¬ 
dages is doubtless intimately associated with the swelling of the 
thorax, and is probably not shared by the male. 
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New and Old 'Fhahnyiidm from the Indian Keghm. .By 

O. 'With, Copenhagen. (Conunuuieated bv H. 4. Hansen, 

P. M.L.S.) 

[Head 20th November, 11)02.j 

Introduction and List of Simcctks. 

Dks. It. J. Hansen and W. Sorensen received the Indian 
Phnlangiiday herein described from the Indian M useum, Cale-utta, 
by the kindness of Dr. A. A. 1 cork, E.H8., Curator of that 
Institution, to ■which, they will •ultimately be returned. Dr. Sor¬ 
ensen made some preliminary studies, but as he had no time to 
finish them, he and Dr, Hansen left the collection to me to work 
out. I take tins opportunity of tendering these two gentlemen, 
but especially Dr. Hansen, my best thanks, for their kindness in 
assisting me in this and in other tasks. As will be seen from 
the following, I have had occasion to extend my knowledge by 
studying the animals of this group preserved in the Zoological 
Museum of Copenhagen, which Dr. Meinert has placed at my 
disposal. The greater part of this collection embraces ThorelPa 
original species. 

The genus Gagrella, the type.of the subfamily Gagrellimc, 
was founded by Stoliczka in 1860. Diiferent naturalists have 
since his- time contributed to the knowledge of the Indian 
harvestmen, but none more than the late I* Thorelh lie 
described most of the recognized species and described them 
very well. His several papers form the basis for work on tins 
section of the Indian fauna. Home of his genera are not very 
■well founded, but we' must remember that he bused them on a 
relatively scanty material.' 

The following- is a list of the Piialangiida) from the Indian 
continent and adjacent islands and certain other localities. 

New Guinea. 

Gagrdlct Albertidi ) Thor.; G. FolachaUii, Thor. ; G. 'xanihosUmut, 

' Thor. 

Philippines. 

Mtepus inermis, $im. ; Gagrclla elegans, Sim.; G. olseum^ Sim ; 

Gh luzonica , Domain 
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A M BOINA. 

Gagrdla amboineusis , Thor. 
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Born ko. 

Zaleptus' trichopus, Thor.; Gagrdla inmdpta , Poeoek; ft longi** 
palpis , Thor.; ft swobimlata, Thor.; Marthana columuaris , 
Thor. 

Flores. 

Gagrdla atm, Loman ; ft Unuis, Loin an. 

Aru. 

Gagrdla bijpeltata , Thor. 

Jaya. 

Zaleptus trichopus , Thor.; Gagrdla insculpta , Poeoek ; ft albicoxa, 
Loman ; ft ( Melanopa) conspersa , Thor.; ft (. Mehnopa) 
AtiriviUii, Thor.; (7. celerrima , Lornau ; 6?. Lo inami, Thor.; 
ft ramicornis, Thor.; <7. Loman ; ft testacea , Thor.; 
6-. variegata, Dol.; (7. vestita, Thor.; (7. viridis, Do'L; 

ft volcanica , Dol.; G. simplex, Lom.; Marthana cvspidaUi , 
Loman. 

Sumatra. 

Oeratohimus quadricornis , Thor. ; Zaleptus ramoms, Thor.; X stm- 
jpkr, Thor.; Gagrdla acunrict, Thor,; ft alhitarsis, Sim.; 
ft. concinna , Thor.; G, ephipputta, Thor.; G. IfasseUii, Thor.; 
ft mmticola , Thor.; ft pullata, Thor.; Platyhmus minus , 
Loman. 

Nias. 

Gagrdla niasensh, Thor. 

Nioobars, " 

Gagrella dmtata , n» sp,; 6 r . imperafm\ n, sp, 

'Andamans.' ■. 

Gagrdla impemior var. sp.-; 

' Cambodia,. 

Sgstenocentms quinguedentatus, Sim. 

Lower Burma anb Malay Peninsula. 

Zaleptus festims, Thor.; subeupreus, Thor.; Z. sulpfotrcms, Thor. 

Gagrdla binotata , Sim.; ft cervina, Sim. ; (7. jVa?, Thor. 
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6 V . lepuln, Thor.; G. quadririltakr, Sim. : 6-. StoHedra?, n. sp. i 
G. hicornigera , Him.; <7. Sim*; 6\ pafalnngemb s\ 

Sim.; <?. Sim.; G. hmrlata, Sim. ; 6\ alroruhra , Sim.; 

Yerpulus spmmtus , Sim. 

Upper Burma. 

Arlhroeentnis utratm, Thor. ; Geralofnmus mtnidrtftf^'Thor .; C. &C 
mamlalus, Thor. ; 6'. luguhri #, Thor.; Gagvclla frnmntx, 
Thor.; (7. amiilfa.ta, Thor.; 6-. rJifetopu^ Thor.; f*h erehm, 
Thor.; (?. hietrionica, Thor.; Cr. lalidavia, Thor.; G, nnnm\ 
Thor.; G. mimbith^ n. sp.; G* noctwolor, Thor.; G. (Melanopa) 
plebejq, Thor.; G, sordidata , Thor.; (/. spimUma, Thor. ; 
’ G. (Melanopa ) trisfu\ Thor. ; Scotommia cetrata, Thor.; 
Oneobunus < jaleatus , Thor, 

INDIA. 

Jfypsibmms vigllam , n. Bp.; Oeralohtmus brevypes i n, Bp. 0. ar.G* 
cuttemis, ii. Bp.'; 0,pulehra 9 a,--.sp > \ Zahpiim fmcm, tu Bp.; 
X Ursula^ ii, sp.; FJtoreUii, n. sp.; Gagrelb.atraUi^ StoL; 
ZaUptus minuius , xu sp,; Gagrella cmx\ n. sp.; G*, fr<tgitfa< 
n. sp.; (7. Ilcmmiu , u. sp.’; Gdhirta, . n. sp. \ 'G.,Mqindrom, 
Sim. ; G.riohilk, n. sp. p G\ sigmila, Stoh; <7. triangularis , 
tu sp.; G«- variant n. sp.; riylem rvlger , C. L. Koch. 

■ Ceylon 1 . 

GagreUa bispinosa , Karsch ; G v . ceyhnensis, Karsch ; Psendwrthro- 
menm spuriu>% Karsch. 

China. 

GagreUa splendent, tu sp.; (G ferruginea, Loin. 

' I A 1' AN. 

GagreUa ferriigiuea ,. Lorn, 

Locality unknown. l 

Ilj/psibutius diadematm, Thor.; GagreUa hhJentaia , Thor.; Gh dorU!,\\ 
Loman (Corral?); G* Jlavimamlata, n. sp.; (7. mmamntha, 
Ilerbst; Mavthana turrlta, Thor. 

Distribution. 

So far as we can see, the Indian continent and islands 
seem to a certain degree to he characterized by the Gagreilitue. 
Other Dpi Hones palpotares are also known from India, vk,» 
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Blatybunus mines, Loin., from Sumatra, and Pseudarthromeruts 
spwriws, Karseh, from Ceylon; but since only a part, and 
perhaps a very small part, of the existing Indian species are 
known and hardly any from the neighbouring countries, and 
since the subfamily is a badly defined one, we must be careful 
not to over-estimate the importance of the geographical facts, 
and must particularly avoid drawing conclusions from them. 

Dr. J. C. C. Loman has unfortunately done this. He writes 
in his paper (“ Opiliouiden der Sammlung Plate,” ZooL Jb. Syst. 
1899):—“ Es ist hier auffallig, wie die Opiliouiden a us der europa- 
ischen Familie der Phalangioidm nieht in der unteren heiszen Zone 
gefunden, sondern alle im Gebirge gesammelt wird. Aehnliches 
lasst sich von tropischen Afrika und Amerika zur Zoit freilicli imr 
vermuthen, da genaue Hohenangaben fast nie vorliegen.” 

Certain facts seem now to contradict bis first conclusion, as 
follows :— 

(1) Gtagrella atrata , Stol., and Gemtobimus calmtiensis are found 
in the neighbourhood of Calcutta, which certainly may be called 
a low-country locality. 

(2) Gagrellu dmtata and G. imgeraior were taken by the 
4 Galathea’ Expedition on the a Largeand the “ Little” Nicobars. 
But the description of the voyage seems to prove that the members 
of the expedition did not penetrate far into the interior of the 
islands, and not at all into the mountains* 

Loman’s conclusion about the Indian Phakmgikke must bo 
regarded as too hastily formed and erroneous, and his last 
supposition is also incorrect, at least with regard to America, 
since Dr. Sorensen has informed me that he has taken specimens 
of the genus Liobumm near Biacho del Oro in Gran Chaco 
(Argentina), which is a plain. 

Characters of the. Gagrellikjs. 

The subfamily GagreUinfa was established by Thorell in 1889. 
The main differences between this section and the Balerosowmihue 
(Sim.) are the following:—The cephalothorax and the first 
dorsal segments of the abdomen form in the Belerosomatdnm 
one hard scutum and the apertures of the stink-glands are not 
visible from above. 

■ In the Gagrellmm , on the other hand, only the abdominal 
segments' are united to a scutum and the stink-gland apertures 
are visible .from above. 
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The Gagrellinm also differ from the Phaiangiinmy Sim*, 
according,to Thorell (10* p. 007), “quod tegumenta diuduseubi 
habenfc, eephalothoraeem e dual)us partibu» artieulatione goparatis 
com posit u in et etiaxu a.b abdominis seuto dorsal i, quod e 5 vel 0 
segmentis coalitum eat, articulations division, eoxas vero in 
margin ibus serie densa lamellarum parvarutn enmulalasT But 
these characters are not always limited to the Gayrellmw* 

The skin of Liobunum rapes Ire, Ilerbsfc, is rather hard, and 
the last segment of the eephalothorax is well separated, both 
from the rest of the eephalothorax and from the abdomen. The 
first segments of the abdomen are indistinct in Liobunum r it peat re. 
The eephalothorax of species of Acantholophus is very distinctly 
separated into two parts. At least some species of Liobunum lmvo 
marginal rows of teeth on the coxae (viz., L. rotund mi, Lfcr., see 
Simon, 21. p. 173), and one species has them so well developed, 
that Simon has formed the genus Comdnmm on this character 
(Simon, 21. p. ISO). 

Some other differences between the two subfamilies may also 
be mentioned. 

The laferum of the Gagrellhm is long and slender, in the 
Plialmigimm it is triangular ; "Liobunum rugmtre being in this 
respect most nearly akin, to Gctgrdla* The procuraus frontales 
of the Gagrellinm are well, developed and toothed, while they are 
small ami smooth in the Phalangiinm ; but. (ragretla sylendem, 
for example, is in this respect similar to the last. 

It seems thus a little difficult to draw a sharp line between the 
two subfamilies. 

The Pkalangiinm are divided into two groups: (as) species 
similar to Liobunum , and (/3) those which are most akin to 
Phalanghm . The main characters of laokmum are. the small 
openings of the stiiik-gliuids and the shape of the penis; ami 
the Gagrellinm have both those .characters : in eohnnon' with, them 
(see Thorell, 10, and Lorn an, 14). Also in other charnel ers they 
are similar to each other, though there are features common to 
Liobunum and Miiopus, Thor., viz:*, the presence of a tooth near 
the base of the antenna and'the.false, articulations of the second 
tibia. 

The following points of similarity are certainly uni of wry 
great importance, since they vary within the limits of the 
different genera and species ; but they are perhaps the expression 
of a certain degree of relationship. The coxae are toothed in at 
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least some species of Llohmum. The pro curs us max ii laris in¬ 
tern us is well developed and two-branched in the Gayrellfoue and 
Liohmmm , while in JPlialangmm it is a slightly marked projection. 

It is thus evident that the limitations of the two subfamilies 
Gagrellina and JBhalangimw fluctuate, and that Liobimum forms 
a connecting-link between the two. 

Since I am not the most competent person to judge where the 
limits are to be drawn, and since Drs. Sorensen and Hansen have 
called my attention to several of the aforenamed facts, which 
make the subfamily of the Gagrellinm an unnatural one, I would 
refer to the forthcoming paper, in which they record these and 
other important results of their investigations. 

On the Systematic and Sexual Characters. 

The shape of the cep halo thorax varies but little. The last 
segment is always separated by deep articulations both from 
the rest of the cephalothorax and from the abdomen. The 
enultimate segment may be well marked, hut it is never 
limited by an articulation in front. The tubercle is placed 
nearer or farther from the abdomen in relation to the development 
of the aforenamed segments, and the segments of the scutum 
are marked by transverse grooves on each side. The scutum is 
either unarmed or provided with a spine or tubercle. There is 
ordinarily one spine on the second segment ; more rarely there 
is one on the first as well. In Seotomema there is a tubercle on 
the first. The number of the spines is a very characteristic 
specific feature, but their generic value is relatively slight, and 
it seems to me impossible to found good genera upon their 
development, as Thorell has done. To this subject, however, I 
shall return. Their number varies also according to the species. 
In minutm, n. sp., there is occasionally an abdominal 

tubercle. Gagrdla imperator , n. sp., has' either two long or one 
Jong and one shore spine. 

The granulation of the body in variable, but of some systematic 
value. The body is very seldom pitted as it is in G. mrdidata , 
Th., and ordinarily it is more or less granular. . The granules' 
are more or less crowded, larger or smaller, and flattish. Dor sally 
the scutum is almost always well granulated, the other parts 
more or less so ; while the free ventral segments, with the 
exception of the lateral parts and the articulations, are'generally 
smooth. ' . 

LINN# J0UM.—5500X001% VOL. XXVIII# 34 
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Gaf/rella den lata, 11.sp.,isa -1 mostcomplefcel v smooth, but: G*{ Mr . 

lanopa) tristis (Thor.) is granular all over. Thu sides of the 
cephalothorax are sometimes spinous {(.*, spuutUwi, Thor,).. TIh* 
frontal eminence is in Gagrella denial a provided with a tooth 
directed forwards and upwards ; in G, sepia (Lchh,) there is a row 
oflarge granules in this position. The procursus i‘n>ntides differ 
very much, but their shape has no specific value. The opening* 
of the 'stink-glands are distinct and small. The ocular tubercle 
lias a very great systematic value, at; least within the limits of 
the genera. It is high or low ; and the diameter of the eves is 
either smaller or larger than the distance between their lower 
edges and its base, its armature varies more or less, and must 
therefore be considered with caution (r/b for ex„ J/j/psibunas 
mgilans and Geratobunm hrempes). 

The basal joint of the antenna, is smooth or granular above. 
The “ lingers are provided with a larger tooth near t he 'base 
and a crem,dated edge, but; their armature is sometimes a tilth,* 
different from what is customary, as, for examples in G. hirla and 
<3T triangularis, in which, one or both 44 lingers ’* are provided 
with a large tooth near the middle, with a succeeding ''.smooth 
area and the usual erenillation. 

The labrmn (episfcoma) is slender and pointed ; it is sometimes 
in Qn triangularis enlarged towards its extremity. TTu* proeursus 
inaxillares arc to a certain degree-different in the species. The 
length and armature of the palps are important features, but on 
the contrary, while I do not think that the variation* in length 
or absence of the apophysis of the patella, are of much signilieanee, 
I attach special value to the sexual dillerenees of the palp. Such 
species as Gagrella jUmmamdata mulG, #pltmdm$ cun bo very 
well distinguished by the palps of the.mules- 

The length of the legs differs very much in the specie* and is a 
: matter, of importance.• 

The false articulations.of the 2nd pair of tibiae are olden well 
developed, and the femora of these appendages in 
cetrata,. Thor., and Ceratobwm brempes have false articulations 
also, i believe, however, that Karseh (13. p, BOB) much over¬ 
estimates the importance of this character, by founding his genus 
Fseudarthromerm upon it. 

The colour has, of course, a certain,systematic importance. 

The difference between,, the males ■ and the females m not so 
marked as in many other Ehalaagiid®. It is difficult to distingumh 
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the sexes in the young animals, but in the full grown it is generally 
easy* The genital plate of the female is much more enlarged 
towards the base than that of the male, in which the sides are 
in ore nearly parallel. 

The tarsi of the palps in the females are almost always smooth; 
those of the males are sometimes (ex. Gagrella ■plebeia. Thor., and 
Zalejptus festivus , Thor.) smooth, but generally provided with 
one or two rows of teeth or granules. Thorell has noticed this 
character in the male of Ceratobunus anmdatus , Th. (10. p. 616). 
Two species {Gagrella triangularis and G. jlavimaeidata) have 
two rows of tarsal teeth, (cf. infra , pp. 499-500). A. great number 
have one single row along the inner lower edge, which begins 
near the base and extends over the distal two-thirds. The teeth 
or granules vary in number from 25 to 50 in different species and 
specimens, and are placed either close together or apart. In the 
latter case (ex. Gag. cenescens , Th., and G\ splendent n. sp.) the 
proximal teeth are always less separated than the distal. 

The tibiae of the males are, at least in two species ( G . <&nescen$, 
Thor., and G. splendens , n. sp.), much thicker than those of the 
females. 

While the younger females and the males are similar in their 
general aspect, the pregnant females are very characteristic. 
The whole body is much dilated and the segments, on account 
of this, are well separated from each other. This is chiefly 
noticeable upon the dorsal surface, as the tergal plates are 
granular, and the articulations smooth and often lighter hi colour. 
The articulations between the dorsal and ventral segments are 
often so high, that the scutum has the appearance of a cap, which 
covers the top of the abdomen. 

On the articulations between the dorsal and ventral segments 
small, more chitinous pieces are present. The ventral segments are- 
separated into a central and" two lateral parts, which are more 
or less distinct from one another, the lateral part of the first 
free ventral segment being the most developed, those following 
becoming gradually smaller. 

The lateral parts are often granular. There is ordinarily no 
difference between the central and the lateral parts of the ventral 
segments in the males. Gagrella ffansenii, n. sp., is, however,, 
an exception to this rule. 

The colour and the length of the legs are sometimes a little 
different in the males and the females. 


34* 
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As will be seen later on, I am very doubtful as to the real 
systematic value of most of Thorell s genera, it the claim to 
systematic distinction be regarded as an expression of natural 
relationship. In the future, it may or may not be possible to 
establish good genera on the old characters or new ones. If it 
be not possible to do so, the only means of forming a system 
will be by comparing species, to find out their nearest relation¬ 
ships with regard to all characters and the facts of geographical 
distribution. 13lit to do this we must have much more material. 


Description op Genera and Species. 

The genera Hypsibwnus , Th. 1S91, Ceratobunus , Th. 1889, and 
Zaleptus, Th. 1876, were each established by Thorell, and very 
well founded for his time; but when the Indian species are taken 
into account, they certainly fail. Let us first examine the 
difference between Zaleptus on the one band, and Gagrella and 
Melanopa &c. on the other. The scutum of the first .is always 
unarmedj that of the latter is provided with a spine or tubercle. 
The legs of Zcilepius are more or less long; the legs of Gagrella 
and Scotomenm are excessively long or short. Zalepim minutus , 
n. sp., however, has rather short legs, and one of three specimens 
is provided with a very small, but distinct abdominal tubercle. 
The legs of Ceratobunus brevipes are almost as short as those of 
Seotomenia. The genus Zaleptus cannot he regarded as a natural 
one. The difference between Zaleptus and Ceratobunus lies in 
the dentition of the tubercle. Ceratobunus has, according to 
Thorell, two or four thorns on the tubercle, whereas the tubercle 
of Ceratobunus brevipes bears four or six; and as Ilypsi- 
bunm vigilam has two or none, the definition becomes 
unsatisfactory (comp. Thorell, 12. p. 678). 

The ocular tubercle of Hypsibunus is as high as broad; 
in Zaleptus and Ceratobunus it is lower; but since Zaleptus 
Jiirsutus , n. sp,, and Gagrella nolilis , n. sp., have the tubercle 
almost as high as broad, I do not think that this character has 
much value. 

Although I am convinced that the genera named have no 
systematic importance, I retain them for practical purposes. 

Hypsibuntjs, Thorell , 1891. 

E. diadematus , Th.—Tubercle armed with five teeth. Colour 



FROM THE INDIAH* REGION. 


475 


black, spotted with white* The second pair of tibiae are without 
white points® 

Hypsiburus yighlans, n. sp. 

d . Cephalothorax almost semicircular. The body is horizontal, 
from the ocular tubercle to the fourth abdominal segment; but 
from that point it slopes' abruptly downwards posteriorly. The 
body is granular above, but the cephalothorax and coxae are less 
so. Free ventral segments smooth. Lamina frontalis well 
developed and separated into a right and left part by the short 
and toothed procursus fromtales. Ocular tubercle, seen from 
the side, once and a fourth as high as long; its anterior face 
is perpendicular and higher than the posterior, its summit is 
beset with a few granules and in the middle by a stout obtuse 
perpendicular spine as long as the diameter of the eyes. Tubercle, 
seen from the front, at least as high as broad. Diameter of 
the eyes larger than the distance between them, and one-third 
of the distance between the lower edge of the eyes and the base 
of the tubercle. Basal joint of the antenna smooth. Pro¬ 
cursus xnaxillaris internus two-branched. Femora of the palps 
spinous below; patellae enlarged towards their ends and 
granular. Tibiae twice as long as broad. Tarsi, as is usual in the 
males, armed with a row of small conical teeth near the inner 
edge. Femora of the legs spinous, and the legs very strong and 
long. 

Femur 1=12,11=22 (e. 100), 111= 12,1Y=15 mm. Second 
joint of the antenna 1| inm. long. Length of the body 5 mm. 

Colour of the upper surface blackish. Cephalothorax reddish 
brown in front of the tubercle. Two longitudinal bands between 
the tubercle and the front are most marked, and separated by a 
narrow black band, which is broadest in front. Lamina frontalis 
spotted with yellow. Sternal plate red with black margins. 
Free ventral segments yellow, with indistinct black spots. 
Antennae and palps yellowish. Legs blackish brown, but lighter 
towards their ends. Articulations between the coxae and the 
trochanters white; and the ends of the first pair of tibiae are 
annulated with white. 

Tubercle of the other specimen without eminence. Scutum 
bears a row of reddish-brown indistinct spots, and the black spots 
of the free ventral segments are distinct. 

Two males from Silcuri. 
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Cjeeatobunus, Thorell , 1889. 

a. Femora of tlie first pair of legs more than three times 
as long as the second joint of the antennae. 

Tubercle provided with two horns. 
or. Femora with white rings; cephalothorax with¬ 


out white spots... annulcdits. 

Jr. Femora without white rings ; cephalothorax 
spotted with white. 

a 3 . Scutum with a red longitudinal hand. bimaculatm. 

h 3 . Scutum black, without hand . lugubrw . 

b\ Tubercle with four horns. 

a 1 . Points of horns biramous . pulcher. 

b'K Horns not biramous.... ealciittenm. 

b. Femora of first pair of legs only three times as long as 

second joint of antennae. brevipes . 


Ceeatqbunus annulattjs, Thor. 1889. 

Thorell, (10) p. 616. 

As observed by Thorell, the tarsi of the palps are in the males 
provided with the usual row of granules. 

Ceeatqbunus bimaculatus, Thor. 

Thorell, (10) 1889, p. 619. 

Tarsi of the palps of the males provided with the usual row of 
granules, which in the proximal half are placed dose to 'each 
other, in the distal farther apart. 

Ceeatobhnus lugubeis, Thor. 

Thorell, (10) 1889, p. 621. 

Ceeatqbunus pulcheb, n. sp. 

Cephalothorax semicircular. The scutum is almost hori¬ 
zontal. The body, including the lamina frontalis and the base 
of the tubercle, densely granular. Free ventral segments 
smooth. The lamina frontalis is undeveloped ,* the procursus 
frontales are small, united and spinous. 

Tubercle as high as long, and almost as high as broad j it is 
convex and bears two horns, directed forwards and backwards. 
They are both two-branched, but the branches are short. The 
foremost twice as long as the diameter of the eyes, the hindmost 
a little shorter than this. The tubercle is smooth and without 
groove. The diameter of the eyes is shorter than the distance 
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between the eyes, and than the space between the lower edge of 
the eyes and the base of the tubercle. 

The basal joint of the antenna is granular. The femora of 
the palps are toothed below; the patellae are enlarged towards 
their extremities and provided with a small apophysis. The 
tibiae are twice and a half as long as broad. The femora of the 
legs are almost smooth. 

Temur 1 = 7, 11= 13, III ?, IV=9| mm. Body 31 mm. The 
second joint of the antenna f mm. 

The body is black; the ventral segments are covered with a 
grey waxy material. The scutum is provided with a distinct red- 
brown, almost rhomboidal spot. The front part of the cephalo- 
thorax is on each side provided with a distinct white waxy spot. 
On each side of the abdomen behind the scutum there is placed 
a smaller similar spot. The antennm and palps are yellow; the 
legs are light brown. 

One specimen from Punkah ari. 

Ceratqbuftus calcuttensis, n. sp. 

$. Cephalothorax trapezoid, and body much raised towards 
the fourth segment of the scutum; behind this it slopes 
gradually downwards. The anterior third of the ventral segments 
(central parts) is raised and well separated from the rest. 
Body finely granular above. Coxae with fewer and larger 
granules. Lateral parts of the first ventral segment also 
granular. Lamina frontalis not separated from the small and 
stout procursus fro ntales. 

Tubercle, seen from the side, as long as high, and higher 
in front, and its sides are convex. Seen from the front it is 
almost as high as broad. The top, which is ungrooved, is 
crested with two long obtuse thorns on each side; the anterior 
is longer and directed forwards, the hindmost backwards. The 
eyes are small, and their diameter is less than the distance 
between the eyes and than the distance between their lower edge 
and the base of the tubercle. 

Antennae granular above. Procursus maxillaris intemus two- 
branched, the upper branch ' slender, the lower very short and 
broad, its lower edge granular. Femora, patellae, and tibiae of 
the palps toothed, especially the femora, below ; the patellae with 
a small inner apophysis. Tibiae twice and a half as. long as broad, 
and the femora of the legs spinous* 
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Femur 1=5 (leg) = 22, 11=11 (c. 45), 111=5 (22), 17=8 
(88i)mm* Body 4£ mm, Second joint of the antenna |m 
long. 

Colour blackish brown; ventral segments reddish. Hinder- 
most part of the abdomen has a reddish spot on each side. 
Antennae yellow; palps brown with yellowish tibiae and patellse. 
Begs red-brown with darker patellae. 

One female from Calcutta. 

Ceratobuk'cs buevipes, n. sp. 

$ . Cephalothorax triangular. Abdomen almost straight; the 
limitation of the scutum behind is not sharp, since the first free 
segment is more or less united with it. Body granular with the 
exception of the free ventral segments. Oephalothorax has the 
usual depressed triangle with curved depressions. Lamina and 
procursus frontales small. The tubercle is low, convex, as 
high as long; seen from the front, it is broader than high, and 
not narrowed at its base; its top is not grooved, but each side 
has an anterior and a posterior thorn, as long as the diameter of 
the eyes. Diameter of the eyes a little larger than the distance 
between them and than that from their lower edge to the base. 

Basal joint of the antenna? granular above. Femora of the 
palps toothed below; the patellae have a small apophysis, and 
chiefly the inner side is toothed. Tibiae twice as long as broad, 
and provided on their inner side with teeth. Tarsi much longer 
than the femora. Femora have 3 to 5 false articulations and 
small teeth. 

Femur 1=3 (leg=14), H=6£ (27), 111=3 (14), IV=5 mmu 
Body 4 mm. Second joint of the antenna 1 mm. in length. 

Colour more or less yellowish-red with darker spots. A 
longitudinal lighter indistinct band runs along the abdomen; the 
space between the eyes is yellow. A narrow brown band between 
the tubercle and tbe front. Oephalothorax, and especially its 
last segment, beset with dark spots. Margins of the scutum and 
transverse spots black. Underside more brown with a transverse 
row of yellow spots on each segment. Antennse. and the palps 
yellow. Legs brown or yellowish, with small paler rings. 

Tubercle of one specimen lias on the right side a third thorn, 
behind the second, on the left only a small tooth. The colour 
of this is darker than in the two other specimens. 

Three females from Calcutta. 
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Zaleptus, Thor ell, 1876. 

a. Femora of legs either not hairy or beset only by few 
hairs. 

a l . Palps not smooth. 
a~. Legs very long*. 

ah No yellow waxy spots on cephalothorax; 
tubercle smooth; colour yellowish white, 
with darker spots and a metallic appearance, subcupreus . 

b :> \ Body more or less covered with a yellow waxy 
material, and the tubercle granular. 
a\ Tibiae white, and annulated at their points. 

Below the body bears a darker longitudinal 
band ; cephalothorax in front with two 

yellow waxy spots.. festivus . 

b*. Tibiae not annulated with white. Almost 
the whole body covered with a yellow 
waxy material . sulphurem. 

Legs rather short. 

ft 5 . Diameter of the eyes twice as long as the 
distance between their lower edge and the 
base of the tubercle. Tibbie of palps twice 


as long as broad. fmcus. 

b r \ Diameter of the eyes equal to the distance 
from their lower edge to the base. Tibiae of 

palps three times as long as broad.., Thorellii. 

b l . Palps smooth....... mmutits. 

k Femora of the legs hairy . hirsutus . 


Zaleptus supcupreus, Thor. 1889. 

Thorell, (10) 1889, p. 609. 

The row of tarsal granules is wanting in the males. 

Two specimens from Kollads Salween Hill and Hungdarow. 

Zaleptus eestiyus, Thor. 1889. 

Thorell, (10) 1889, p. 611. 

The tarsal row of granules is wanting in the males. 

Zaleptus sulphureus, Thor. 18S9. 

Thorell, (10) 1889, p. 614. 

Hungdarow. 

Zaleptus eusctts, u. sp, 

2 , Cephalothorax almost semicircular. Last two segments of 
the cephalothorax well developed. Body raised towards the fourth 
abdominal segment, and the foremost third of the free ventral 
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segments is more raised than the rest, and the body is granular 
with exception of these. 

Grooves between the segments of the scutum well marked. 
The cephalothorax has a well-marked depressed triangle. 

Frontal eminence distinct; procursus frontales well separated, 
obtuse, and dentate. The tubercle is rather low, and seen from 
the side a little longer than high. The crest is convex. In 
front it is much narrower towards its base and much broader 
than high above. The top is deeply grooved and bears in front 
one single obtuse tooth. Diameter of the eyes as large as the 
distance between them, and twice as large as the distance 
between their lower edge and the base of the tubercle. 

Basal joint of the antenna smooth, Procursus maxillarius 
interims almost square, as the usual lower branch is missing. 
The upper braneli is pale and slender. The lower edge is 
granular. Femora of the palps shorter than the tarsi aud spinous 
below and above. Patellae a little broader towards their points 
and strongly toothed. Tibiae twice as long as broad and inwardly 
spinous. Femora of the legs spinous. 

F. X=6§ (leg=80), 11 = 11! (54), 111=6! (28|), IV (?), 
Body mm. The second joint of the antenna measures 1|- mm. 

Colour of the body black. Space between the eyes and the 
ventral segments lighter. Articulations yellow. Antennae, the 
tarsi, and the points of the tibiae of the palps yellow r . Legs 
blackish, with the base of the femora and points of the tarsi 
lighter. Extremities of the second pair of tibiae white. 

One female from Calcutta. 

Zaleptus Thorellii, n. sp. 

6 , $ • Cephalothorax semicircular. Body straight, the upper- 
side and the coxae are finely granular. Ventral segments, some 
parts of the cephalothorax, and the lamina frontalis smooth. 
Cephalothorax bears a well-marked depressed triangle, open in 
front. Lamina frontalis undeveloped; the procursus frontales 
are large, broad, and strongly toothed. The tubercle is rather 
low, the upperside somewhat convex; the front and back almost 
straight, and seen from the side it is as long as high. It is 
surmounted by a single tooth behind, and four in front. Seen 
from the front it is broader than high and scarcely narrowed 
towards its base. The.top is deeply channelled. Diameter of 
the eyes equals the distance between the lower edge of the eyes 
and the base of the tubercle. 
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Basal joint of tlie antenna smooth. Procursus max. interaus 
broad and high, and lias an upper process ; the lower process 
is missing, and the lower edge is toothed. Femora of the palps 
toothed below; patellae toothed chiefly above, broader towards 
their edges. Tibiae three times as long as broad. Tarsi at 
their lower and inner edges bear the usual row of granules. 
Femora of the legs and partly their pat elite and tibia spinous. 

F. 1=6 (80), 11=104 (53), 111=6 (80), XY=S| (?) mm. 
Body 4 mm. Second joint of the antenna 1 mm. in length. 

Cephalothorax yellowish, richly spotted with brown. Abdomen 
brownish with a metallic sheen. Genital plate and coxae brown; 
the free ventral segments are greyish-brown, indistinctly spotted 
with white and black. Femora and the pafcellse of the palps 
brownish, the terminal joints and the antenna yellow. Legs 
light brown, with the extremities of tibiae 2 and 4 white. In the 
females the tarsi of the palps are smooth, the abdomen lighter and 
non-metallic; the dorsal segments bear a row of indistinct yellow 
spots. 

Male and female from Berbhoom district. 

Zaleptus mistuttts, n. sp. 

$. Cephalothorax almost triangular. Abdomen flat, and 
falls gradually behind. Cephalothorax has the ordinary depressed 
triangle; and there is a longitudinal groove along the margin. 
Body bears few hairs and has large granules above; the coxae 
and genital plate are almost, and the ventral segments com¬ 
pletely smooth. Lamina frontalis well developed: the procursus 
are large, spinous, and separated. The tubercle is low and as 
high as long; the front edge higher than the back. Seen 
from the front it is broader than high and narrowed at its base. 
The top is convex and smooth, with the exception of a single 
anterior tooth. Diameter of the eyes equal to the distance 
between their lower edge and the base and less than the 
distance between them. Basal joint of the antenna granular. 
Labrurn obtuse and pointed, with two short hairs. Proc. max, 
int. two-branched and low* ; the upper branch slender, the lower 
strong and recurved. Both upper and lower edge are sometimes 
toothed. The palps are broken away. Femora of the legs well 
toothed and hairy; tibi® of all the legs bear false articulations. 
Legs brittle and femora beset with few hairs. 

F. 1=6, 11=11,111=6, IY=9mm, Body 8 mm. Second 
joint of the antenna measures f mm. 
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Abdomen, black above-; cephalo thorax and coxae dark brown; 
free ventral segments lighter. Antennae and legs reddish-brown. 

S . Second dorsal segment bears a low tubercle as in Scoto- 
menia ; except that in this species it is on the first segment. 
Palps very long and slender. Tibiae and patellae much longer 
than the femora, which are longer than the tarsi. Patella? almost 
as long as the tibiae, enlarged towards their ends. Tibiae four 
times as long as broad. Palps, including the tarsi, smooth ; 
their length is mm. 

Colour red-brown above, with a broad longitudinal black band 
running through the abdomen. Palps yellowish-brown. 

Colours of the two other specimens are as in the male. 

Pour specimens from Darjeeling. 

ZaLEPTUS HIRSTJTUS, H, sp. 

$ . Oephalothorax almost trapezoid. Abdomen oval. Body 
becomes higher towards the second abdominal segment and 
falls very gradually behind. 

Segments of the scutum marked by distinct transverse grooves. 
Free segments separated from each other by broad articulations. 
Depressed triangle of the cephalothorax not distinct. The upper- 
side, including the base of the tubercle, bears large fiat granules. 
Coxae almost and the free ventral segments completely smooth. 
The whole body 1 densely hairy. Lamina frontalis well developed, 
the procursus small, narrow', and toothed. Tubercle, seen from 
the side, much higher than long. The front face is the higher 
and slopes steeply forwards and downwards. The back is the 
lowmr and straight. Seen from the front, it is almost as high as 
broad, and narrowed at its base. Top provided with a low groove 
and crested with a row of strong teeth. Number of teeth 
different in each series and not placed in a regular row—but 
some nearer to, others farther from the middle line. Diameter of 
the eyes smaller than the distance between them, and one third of 
the distance between their lower edge and the base of the tubercle. 

BasaJ joint of the antenna smooth or almost smooth above and 
twice as long as broad. Proc, max. hit. low and two-branched— 
the upper branch pale and slender, the lower curved hack and 
strong, with its lower edge bearing a few large teeth. Femora 
of the palps bear a few small teeth below. The terminal seg¬ 
ments are broken away. Legs very brittle; femora almost 
smooth and hairy. All the tibiae have false articulations. 
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F. I—5|, 11=10J,111=55, IV = 7 mm. Body 4 mm. Second 
joint of the antenna measures 1 mm. 

Body red-brown, the top of the tubercle black. The underside 
darker. The articulations are yellow ; the legs and antennas 
brownish. 

Four females from Darjeeling. 

GtAGRElla, StoL, 1S69. 

I have already considered the difference between Gagrella and 
Melanopa on the one side, and Zalepius on the other {Zalepius, 
antea, p. 474). I have retained the genera Mgpsibunus, 
Zalepius , and Geratobnmis , because they have a certain practical 
value in the synonymy of the group. This, however, is not the 
case with Melanopa . The differences between Gag relict and 
Melanopa according to Thorell (10. p. 659) are as follows:— 

(1) The first pair of femora are never more than four times as 
long as the second joint of the antenna ; since, however, in the 
males of G. atrata, , Stol., they exceed this proportion, but do 
not reach it in the females, the character has no value in the 
definition of the genera. 

(2) Femora of the legs in Melanopa not only enlarged towards 
the extremity from the middle, but from the base. This seems 
only a necessary consequence of the shorter legs, and is certainly 
of little value. 

(3) Fourth pair of coxse relatively broader towards their 
extremities than the third. I cannot confirm this character in 
Gagrella Mansenii and G. various , which are Melanopce according 
to Thorell’s definition* 

(4) Claw of the palps not dentate. In Gagrella imperator 
the teeth are almost wanting in some specimens but not in others. 
In Gagrella Mansenii they are well developed. 

Since all the above characters are variable and insufficient for 
diagnosis of new species, I prefer to reject the genus Melanopa 
and refer its species to Gagrella ; and I hope that the following 
synopsis will be of value, although it has defects, partly due to 
myself, partly to the vagueness of the original description. Many 
of the species I do not know, and of most of them I have had but 
one or two specimens—a very unfortunate fact when they vary, 
and it becomes necessary to use characters which are partly 
inconstant. 
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a Synopsis of Species. 

a. Scutum bears one or two spines in a longitudinal 
row, 

a 1 . First pair of femora more than four times longer 
than the second joint of tlie antenna. 
of. Tibife of palps at least four times as long 
as broad. 

a [ K Frontal eminence provided with a tootli .. dent at a. 
if. Frontal eminence smooth. 
a:K Tubercle smooth or almost smooth above. 

of. Tubercle higher than broad and long , nobilis. 
b\ Tubercle more or less low. 

a l) . Cephalothorax more or less yellow. 
o 7 . Abdomen with a longitudinal 
darker band. 

« s . Oephalothorax yellow, with the 
exception of an indistinct black 
band between the tubercle and 


the front. One brown spine .. crux. 

¥. Articulations of the cephalo- 
tborax black. Two black spines 

with yellow base. armillata. 

b 7 . Abdomen without longitudinal 

black band . hpitla. 


¥. Oephalothorax black or brown. 
cd. Legs yellowish-brown. Two spines. 

The tubercle is low with a few 
teeth in front. The scutum is 
granular. Joint 2 of antenna = 

1J mm. F. 1 = 10; B.=0-64 mm. chmtopm. 
Ir\ Legs black. Tubercle high and 
quite smooth. One spine. The 
scutum is pitted. Joint 2 of 
antenna=14 mm. F. I=8f; B. = 

"71 mm... sordidata . 

b\ Tubercle toothed. 

« i0 . Tubercle has only afew teeth in front, sordkiata. 
b 10 . Tubercle is crested with a longi¬ 
tudinal row of teeth. 

« u . Abdomen brown, with two spines 
and two yellow .spots. Second 
joint of the antenna = If mm. 

, F. 1=6 ; JB. = 4f--0j mm.'........» , mina;i\ 

h ll t Abdomen brown or black, with one 
or two spines. The ceplmlothorax 
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is sometimes provided with two 
white waxy spots. Second joint 
of antenna = 1 mm, F. I=0 ; B. = 
3-4*3- mm ... 

Ir* Tibiie of palps not four times as long as 
broad. 

a r \ Cephalothorax spinous on each side. 
Tubercle brown. A row of strong* teeth 

around the eyes. 

b l ~. Cephalothorax not spinous. 
a u . Legs more or less hairy. 
a 11 . Body brown with a darker longitudina l 
band through the scutum; antennae 
and palps yellow, and the legs brown. 
b h K Colour black. Antennae and last two 
joints of the palps yellowish-brown .. 
6 13 . Legs either not liairv or with but few 
small hairs. 

a 15 . Tubercle completely smooth above. 
a 16 . Abdomen completely black. 
a 17 . One or two lighter bands between 
the tubercle and the front. 
a La . Tubercle yellow 5 one or two 
spines. A single lighter band 
between the tubercle and the 
front. Second joint of the 
antenna=l|-mm. . F. 1=9 ; 

B.=7|- mm.— .. 

b ls . Tubercle black; two spines. 
Two yellow bands between the 
tubercle and the front. Second 
joint of the antenna = If mm. 

F» 1 . 2 = 6 $; B.=7£ mm. 

b 17 . No lighter band between the 

tubercle and the front.. 

b lG . Abdomen not completely black. 
a 10 . Abdomen black with a yellowish 
longitudinal band. Tubercle high 
and in front granular below. 
Ventral segments bear transverse 

rows of granules ... 

b 19 . Scutum bears a yellowish spot on 

each side before the spine. 

c 19 . Abdomen black with yellow sides. 
cr°. Whole body granular. A yel¬ 
low band runs from the tubercle 


erebea, 

spimilosa „ 

hirta . 
frar/ilis. 


Few. 

nocticolor. 
atrata , 

Maindrom, 
Uiumemlis* 
Fe <? 7 var. 
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to the front and is continued 
abdominally as two marginal 

bands. 

//?'!. Body only partly granular. 
Scutum lias four yellow longi¬ 
tudinal bands ... 

c li \ Body blackish with a metallic or 
phosphoric shade. Joint 2 of the 
sintenna= 1 £ mm. F. I — KB; B. = 

4% max ... 

d li '\ Body reddish or yellowish-brown, 
a 21 . Tubercle, seen from the side, 
almost as high as broad. The 
abdomen reddish-brown with a 
longitudinal darker band. Joint 
. 2 of the antenna—1J mm. F. 1= 

10§; B.==4-J-5 mm. 

b 21 . Tubercle, seen from the front, 
almost twice as broad as high. 
a 22 . Tubercle and palps completely 

smooth ... 

b 22 . Tubercle armed in front, under 
the eyes, with a row of strong 

teeth. 

e u . Body granular, with large and low 
granules, which are placed distant 
from each other. Colour greyish, 
with an abdominal longitudinal 
darker band ; underside white, with 
darker spots. Tubercle smooth; 

palps toothed .. 

f u \ Brown with black spots ...... _ 

b u . Tubercle more or less toothed above, 
a~'\ Abdomen more or less black. 

/r\ Abdomen completely black. 
a 2 ’. No lighter band between the 

tubercle and the front . 

A lighter band between the 

tubercle and the front.... 

b u . Abdomen not completely black. 
d 2 \ Body black with exception of 
the brown antennae and the 
terminal joints of the palps. 
Scutum on each side of the 
spine bears six yellow spots 
of a waxy nature ....... . ., 


wrjnafa. 

quadrivittatu . 


cmasceus. 


laticlavia . 


rufescem. 

Stoliczkoi . 


mirabllis, 
mperator , var, 
[uimpinom, $. 


atrata. 

Fece. 


Jlumnamlata . 
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6 2fi . Body "black with exception of 
two yellow spots at the hind¬ 
most part of the abdomen. 
Tubercle with a row of granules. 
c 20 . Oeplialotborax with a white 
triangle; scutum with two 
large white spots. Second 
joint of antenna 2 mm, long. 
F.I=13J; B. = 8 mm. 
d 20 . Body black, with the exception 
of the usual triangle and a 
longitudinal yellow spot on 

each side of the spine . 

e 2G . Scutum black, with a large waxy 
white spot in the front and a 
smaller one behind. One spine. 
The ventral segments are 
yellow with black spots. The 

cox® are black . 

Ir\ Abdomen yellow or brown. 

a 27 . Body yellowish. Cephalothorax 
with a yellow spot in front. The 
spine, a spot at. its base, and 
marginal spots black. Tubercle 
rather high and armed with a 
row of teeth. Second joint 
of the antenna 1 J mm. long. 

F. 1=14 ; B. =5 mm. .. 

ft- 7 . Body bears one short spine, 
Tibi® twice as long as broad. 
F. 1=8 5 F. 11=14; B.=4| mill. 
Colour yellow or yellowish - 
brown, and there is sometimes a 
more or less marked longitudinal 
darker band. Oephalothorax 
bears a yellow triangular spot, 
encompassing the tubercle. 
Palps, antennae, and legs yellow¬ 
ish-brown or yellow... 

c 27 . Body armed with two long 
spines. Tubercle provided with 
teeth above. Colour reddish- 

brown .... 

a?*. Tubercle provided with small 
teeth above. .... 
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bimtata. 

histrionic#. 

[var. fusca. 
triangularis 9 

ceylonensis . 


cervina. 


triangularis . 

imperator . 

imperator , 
forma typiea. 
35 
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£r s . Tubercle provided with larger [var. dentata . 

teeth above and under the eyes, impemtor, 
dr. Scutum reddish-brown. One blade [tmispino&a $ 8 

spine ... imperatoTy var. 

b l . First pair of femora not more than tour times 


as long as the second joint of the antennae. 

<rr°. Tubercle provided with strong teeth around 

the eyes . plebeia. 

b'~ J , Tubercle smooth or granulated. 

F ; °. Body granular above and below. trintis. 

b*°. Free ventral segments smooth. 
a :i \ Body much raised towards the single 

spine .. llanxtmi . 

Id 1 . Body not more raised than usual. 

« 32 . 2* Body completely black. Spine 
smooth. Terminal joints of the 

palps yellow . atvata. 

b™. J. Blackish-brown. Spine granular. 

cT. Palps completely yellow . variant. 

b. Scutum with two spines in a transverse row. 

Tubercle smooth ... Mspinom, 


Gagrella DENTATA, 11. sp. 

2 . Oephalothorax almost triangular. Scutum bears two very 
long spines : the first directed upwards and forwards, the second 
almost perpendicular. Body raised towards the first spine, and 
sloping behind the second. Penultimate segment of the ceplialo- 
thorax narrow, the last is not so broad as the articulations between 
the eephalothorax and the scutum. Frontal eminence well 
developed and armed with a short distinct thorn, directed upwards 
and forwards. A distinct lamina frontalis is very well developed, 
triangular and spinous. Granulation of the ’body, with the 
exception of the well-granuled coxa?, so very little marked that 
it becomes smooth. Tubercle, seen from the side, rather high 
and convex, as high as long; seen from the front it is much 
broader than high. In front there is a thorn on each side of the 
groove, as long as the diameter of the eyes. There are two 

granules under the eyes, and the diameter of the , eyes is much 

less than the distance between them, and greater than the 
distance between their lower edge and the base of the tubercle. 
Basal joint of the* antenna almost smooth. 

Proeursus maxillaris internus long, slender, pointed, and pale ; 
the upper branch' very long, the lower very short; its lower 










IfliOAI THE mu> T BEGIOX. 


48 9 


■edge granular. Palps hairy but without teeth, with the excep¬ 
tion of some very small ones on the patellae and tibiae. Patellae 
long and enlarged towards their extremities. Inwardly there is 
.a long slender apophysis, as long as the patellae are broad. Tibiae 
five times as long as broad. The legs are very long and slender; 
the femora spinous. 

B. 1 = 12 (53), 11 = 24(120), 111=10(45), IY=6 (70) mm. 
Body 5-7 mm. Second joint of the antenna 1 J mm. long. 

Colour white with some few dark spots. T he pro cu rsus frontales, 
tubercle, and articulations are yellowish-brown. A longitudinal 
broad band from the first spine to the end of the abdomen is 
indistinctly brown. The top of the spines is black, the cox® and 
genital plate brown, the ventral segments yellow with white spots 
on the side, the point of coxa 4 with a yellow spot in front. 
The antemne and palps are yellow, the legs brown. 

One full-grown female from 4i Large Nicobar. 55 

Another specimen from Little Nicobar has no patellar 
.apophysis. The proeursus frontales are smaller. The colour 
is bluish-white, the longitudinal band yellow. The segments of 
the scutum are marked by a row of depressed dark spots. 

The last specimen, also from Little Nicobar, is a little 
different from the other two. Instead of the frontal spine 
there is a short apophysis, armed with three short pointed teeth. 
Beneath this apophysis there is a short pointed tooth. The 
scutum is finely granular. Apophysis of the patella short. 
The femora of the palps bear an inner row of granules. 
Tubercle black. 

This beautiful and odd species was taken by the Danish 
4 Galathea 5 Expedition. 

Gageehljl xobilis, n. sp. 

2 (?). Oephalothorax almost square; the scutum bears one 
thorn; the area between the ocular tubercle and the spine is 
almost plane. The upperside is densely and finely granular with 
the exception of the tubercle, spine, and free dorsal segment. 
The free ventral segments are smooth; cox® partly smooth, 
partly beset with large distinct granules. The lamina frontalis is 
undeveloped; the proeursus are small, narrow, well separated, 
and armed with few teeth. The tubercle is very characteristic; 
seen from the side it is somewhat higher than long, its upperside 
is almost flat; the front side sloping and higher than the back. 

35* 
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Been from the front, the tubercle narrows beneath the eye and 
is as high as broad. The crest Is grooved and provided with five 
long hairs on each side.' Diameter of the eyes both less than 
the distance between them, and than the space from their lower 
edge to the base of the tubercle. 

Basal -joint of the antenna once and a half as long as broad, 
and smooth. Procursus max. interims two-branched and pale; 
its lower edge bears dark teeth. The femora of the palps are 
as long as the tibiae+patellae and the tarsi. Beneath and at 
the base of the patellae they are toothed. Patellae hairy and 
toothed. Tibise four times as long as broad. Tarsi with few 
teeth below, and the femora of the legs hairy and with the usual 
small teeth. 

E. 1=9 (46), 11=17, III = 8 (43), IV = 12 mm. Body 4 mm. 
Second joint of antenna mm. long. 

On both sides of the tubercle the body is white; the hindmost 
part of the cephalothorax and the abdomen is yellowish and 
brown, the three colours merging into each other. A dark 
depressed spot on each side of the tubercle. Tubercle black, and 
connected with the front by a broadening black band. Five or 
six light yellow spots are placed in a row on each side of the 
scutum near the middle. Last two free dorsal segments black, 
with a longitudinal white spot on each side. Eree ventral 
segments yellowish-white with indistinct black spots. First pair 
of coxse white, the second black, the third and fourth white at 
the base, and black spotted with yellow at their extremities. 
The trochanters and the femora of the palps are black; their 
terminal joints, the antennae, and the mouth-organs are yellow, 
the legs brownish, and the points of the second and fourth tibia* 
white. The spine is black. 

One female (?) from Silouri. 

Gag-hella crux, n. sp. 

$ . Cephalothorax almost triangular. Tubercle placed near the 
articulation, since the next last segment of the cephalothorax is 
small. The last segment well developed. The five segments 
of the scutum marked by darker transverse stride. The body 
granular above, with the exception of some parts of the cephalo¬ 
thorax, the spine, and the tubercle; the coxse are almost smooth, 
and the free ventral segments completely so. The cephalothorax 
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presents the usual depressed triangle. On eaeli side along the 
margin there is a depressed groove, and near the tubercle a black 
depressed spot. Procursus frontales more or less separated 
and spinous. Tubercle low, convex, and longer than high, and 
seen from the side it is on each side beset with two small teeth. 
In front it is broader than high. There is the usual groove 
above. The diameter of the eyes is less than the distance 
between them, and larger than the space between their lower 
edge and the base of the tubercle. 

Basal joints of the antennae granular. Proeursus max. int. 
two-branched and pale, the upper branch short or absent; the 
lower edge granular. The palps are slender and hairy, but 
without teeth, with the exception of the patelke, which have a 
few at the side. Femora as long as the tarsi and shorter than 
the sum of patellae and tibiae. Patellae have an inner apophysis, 
which varies very much in the different specimens, even in the 
two palps. It may he slender or stout, pointed or obtuse, well 
developed or almost absent. Tibiae five times as long as broad. 

Femora of the legs spinous, and the second pair of tibiae with 
false articulations. 

F. I = 7 i (320, II = 12i (64), III = 6J (300,17 - 9§ (45). 
Body 3 mm. Second joint of the antenna f mm. long. 

Cephalothorax yellow, with the exception of some depressed 
spots and a more or less narrow indistinct band between the 
tubercle and the front. Tubercle brown, in front yellow. The 
segments between the tubercle and the black front margin of 
the scutum are black, the articulations lighter, and this blade 
transverse band is continued along the margins of the scutum, 
through which there runs a longitudinal broad black band. 
Space between the central and marginal black bands yellow, 
but subdivided by four indistinct narrow transverse black bauds 
denoting the segments. The first two free dorsal segments bear 
a central and two marginal black spots and two that are white. 
Genital plate and free ventral segments yellow; coxae white 
with a brown base. Antennas yellow, the second joint with 
transverse black spots. Palps and legs yellow with the exception 
of the black trochanters. 

This species is similar to G. lejpida , Thor., hut differs in its 
colour and shorter legs. 

Three females from Punkabari. 
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Gagbella aemillata, Thor. 

Thorell, (10) p. 629. 

G. lepida., Thor. 

Thorell, (10) p. 826. 

The tarsus of the palps o£ the males is smooth. 

G. chjetoptjs, Thor 
Thorell, (10) p. 631. 

G. SOEDI-DATA, Thor. 

Thorell, (10) p. 634. 

The tarsus of the palps of the male is smooth. 


G. mikax, Thor . 

Thorell, (10) p. 63S. 

The tarsus of the palps of the male is smooth. 

G. EEEBEA, Thor . 

Thorell, (10) p. 630. 

<5. The femora of the palps alone bear small teeth. The- 
patellae have no inner apophysis. The tarsi bear the usual inner 
row of grannies, which are small and placed somewhat apart. 
Colour brown, with indistinct black spots above. Cephalothorax 
yellowish-brown. The articulations are yellow, the eoxie brown, 
and the ventral segments yellowish. Both sides of the cephalo- 
thorax in front and the coxed partly covered with a white 
waxy material. Antenna? and palps yellowish-brown; the legs 
yellow. 

As the male described here is in all oilier respects similar to* 
G. erebea , Thor., and as it is one of Tea’s original specimens, X 
conclude that the differences are only such as occur between 
males and females, 

G. spikulosa, Thor. 

Thorell, (10) p. 657. 

The tarsi of the palps of the males are smooth. 

G. hikta, n. sp. 

?. Cephalothorax almost square. Body somewhat raised 
towards the single spine, falling gradually behind. It is not very 
densely granular above, and the coxse, the free dorsal segments, 
the spine, and the genital plate are less so. Lamina, proeumis 
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frontales, tubercle, free ventral segments, and spots on cephalo- 
thorax smooth, Cephalotiiorax with the usual depressed tri¬ 
angle, The whole body is densely hairy, the hairs 55 curved and 
yellow. Frontal eminence well marked. Procursus frontales well 
separated, small, and spinous at their points. The tubercle, seen 
from the side, is higher than long and convex, the front higher 
than the back. The top is convex and surmounted by a row of 
yellow hairs on each side of the groove. Seen from the front it 
is as broad as high, and narrows towards its base. The diameter 
of the eyes is as great as the distance between them, and a 
little less than the distance between their lower edge and the 
base of the tubercle. 

Basal joint of antenna smooth, and almost twice as long as 
broad. Procursus maxillaris internus two-branched, the upper 
branch small and pale; the lower larger, with a granular lower 
edge. 

Femora of the palps as long as the patellae and tibiae, but shorter 
than the tarsi; toothed below and above at the base of the 
patellae. The patellae are enlarged towards their extremities 
and densely toothed, chiefly on the inner side. Tibiae twice and 
a half as long as broad and granular. 

Femora of the legs strongly hairy. ’ 

F. 1=7 i (35), 11=13 (70), 111=7! (85), IV = 10| (50) mm. 
Body mm. The second joint of the antenna is 1| mm. long. 

Body light brown, with a longitudinal broad darker band 
through the abdomen. Cephalothorax has darker spots. Base 
of the tubercle brown; eyes and parts around them black. 
A yellow band, narrow in the front and broad behind, runs 
between the eyes. Coxa) and genital plate brown; the free 
segments are lighter. Antenna* yellow. Palps and legs brown; 
the latter are lighter towards their extremities. 

One female from Punkabari. 

Gf AORELLA FItAGTLIS, n. Sp. 

2,3. Cephalothorax almost square. Abdomen raised towards 
the single spine. Segments separated from each other by broad 
articulations in the pregnant females, which also have the lateral 
parts of the ventral segments well developed. Cephalothorax 
presents the usual depressed triangle, open in the front. The 
upperside is granular; the coxa and genital plate less densely 
granular. The articulations, the spine, the lamina frontalis, and 
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the last two dorsal segments are almost, and tlie free ventral 
segments are completely, smooth. Frontal eminence indistinct, 
and only bears a few large granules. Scutum hairy behind the 
spine. Lamina frontalis indistinct; procursus small, partly 
separated and toothed. 

Tubercle, seen from the side, is as long as high ; convex above 
and behind. The front face is the higher. It is broader than 
high, as seen from the front, and somewhat narrower at the 
base. The top is deeply grooved, hairy, but hardly ever granular. 
The diameter of the eyes is as great as the distance between 
them, and greater than that between their lower edge and the 
base of the tubercle. 

Basal joint of the antennae smooth. Procursus max. interims 
two-branched. Femora of the palps both shorter than the 
patellae+tibiae and than the tarsi, and toothed below. Patellae 
enlarged towards their extremities, and toothed. Tibiae, which are 
almost smooth, are twice and a half as long as broad. The 
tarsi are hairy, and in the males armed with the usual row of 
conical teeth at the inner lower edge. 

Femora of the legs strongly hairy; the legs very brittle. 

F. I = 64 (80), II = 10K?), Ill = 6, IV = Si mm. Body 
5-7 mm. The second joint of the antenna is ram. long. 

Colour hlackish-brown, the underside and the articulations 
lighter. Antennae and last two joints of the palps yellowish- 
brown ; legs brown, but lighter towards their extremities, 

A great number of specimens from Darjeeling. 

Var. bujpinosa is similar to the described species, but it has 
only two spines. 

One specimen from Darjeeling. 

Gagbella Fejb, Thor. 

Thorell, (10) p. 648. 

The tarsi of the palps (<J) bear the usual row of teeth. 

Gv NOCTICOLOB, Thor. 

Thorell, ( 10 ) p. 651 . . 

The tarsi of the palps () bear the usual row of teeth. 

G. atbata, StoL 

Stoliczta, (5) 1869, p. 213. 

?• Cephalothorax semilunar. Scutum raised towards the 
single spine. Free segments, as usual in tlie pregnant females, 



FROM THE INDIAN REG-IOX. 


495 


well separated from eacli other. This fact is mostly evident 
from above, on account of the granulation. Last segment of 
the cephalothorax separated both from the scutum and from the 
rest of the cephalothorax by articulations, as broad as the seg¬ 
ment itself. Articulations between the free dorsal segments 
broader than the segments. Space between the scutum and the 
free ventral segments very broad, in front as broad as the 
scutum, which seems to be disposed as a cap on the top of 
the abdomen. The lateral parts of the free ventral segments 
well developed, the ventral segments being transversely grooved 
near their hinder margin. In the young females the shape of 
the body is as in the males. Cephalothorax presents the usual 
depressed triangle. Scutum, cephalothorax, first free dorsal 
segments, the cox®, the genital plate, and the lateral parts of 
the first free ventral segments distinctly granular. Middle part 
of the ventral segments, the last two dorsal, the spine, and the 
tubercle smooth. Procursus frontales partly united, stout and 
toothed. 

Tubercle very low, convex, and longer than it is high. The top 
is smooth or on both sides of the groove crested with a few 
small teeth. In front under the eyes a row of five teeth. 

The basal joints of the antennae bear black granules above. 
Procursus max. internus two-branched, the upper branch is 
slender, the lower edge toothed. Femora of the palps bear 
inwardly a row of short conical teeth, and outwardly a row 
more irregularly placed. In the middle they are smooth. 
Both tibiae and patellae are toothed, and the tibiae are twice and 
a half as long as broad. Tarsi hairy, and sometimes with a few 
teeth below. 

Femora shorter than tarsi'and longer than patellae + tibiae. 
Femora of the legs granular. 

F. I = 5 (23), II = 8 (44), III = 5 (23), XV = 7 (83) mm. 
Body 5-7 min. Second joint of the antenna 1| mm. long. 

Body black. Free ventral segments lighter. Space between 
the eyes in some specimens light brown, and the cephalothorax 
beset with lighter spots. Articulations, palps, and antennas 
yellowish-brown; legs blackish-brown; the base of the femora 
lighter. 

<$. Femora of the tarsi toothed below, with no difference 
between the outer and inner row. Tibi® smooth. Tarsi bear a 
long row of teeth (30-50), which extends from the base to the 
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last third part. Legs of different lengths, but generally longer 
than in the females. 

F. I = 5-7 (32), II = 9-101 (50), III = 5-7 (32), IV = 8-9,1 
(40) mm. Body 5 -i mm. 

Space between the eyes and between the tubercle and the 
front yellowish-brown. Antenme yellow; the second joint 
spotted with transverse black bands. Terminal joints of the 
palps yellow. The femora of the legs show a distinct light- 
brown ring. Legs usually black, but in two specimens brown. 
Articulations between the eoxse and the trochanter white. 

A great number from Calcutta. 

This species is without doubt identical with CL atrata, Stoh 
There is only a slight difference in the granulation; while 
Stoliczka’s species is also granular helow. 

G. atrata is very similar to G. Fece and G . nocticolor , Thor., 
but especially to G. varians, n. sp. It is almost impossible to 
distinguish the females from each other. 

GaOBELLA MaINDBOXI, Sim. 

E. Simon, (16) 1897, p. 29(3. 

Gr. siGXATA, Stoliczka. 

Stoliczka, (5) 1869, p. 214. 

Gr. QUADEIVITTATA, Sim. 

E. Simon, (9) 1887,' p. ILL 

Gr. iEXESCEXS, Thor. 

Thorell, (10) 1889, p. 643. 

With regard to the difference between the palps of the males, 
and the females, consult Thorell. The tarsi of the males hear a 
row of granules, which begin near the base and are continued 
towards the extremity. The teeth in the proximal half are 
placed relatively close to each other, while in the distal part they 
are distant. 

Femur 11=21 mm, Thorell has only 11. It is probably a 
printer’s, error. ■ 

G. Jj ATI CLAY I A, Thor , 

Thorell, (10) 1889, p. 641. 

G. bjjfescexs, Thor . 

Thorell, (10) 1889, p. 645. 
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Gage,eela Stojaczka, n. sp. 

$. Ceplialothorax somewhat triangular. Body somewhat 
raised towards the single spine, with granules above flat, not 
very densely placed. Spine granular. Free dorsal segments, the 
coxsb, and genital plate bear a few small granules. Free ventral 
segments, lamina frontalis, and tubercle smooth. Cephalothorax 
presents the usual depressions. Lamina frontalis well developed; 
procursus front ales long, enlarged towards their edges, and 
toothed. 

The tubercle, seen from the side, is low and convex. The 
front is in breadth once and a half its height, and is scarcely 
narrower towards its base. The top is grooved, hairy, and 
smooth ; but in the front under the eyes there is a row of well- 
developed teeth, curved upwards. Diameter of the eyes smaller 
than the distance between them, but larger than the distance 
between their lower edge and the base of the tubercle. 

Basal joint of the antennae about twice as long as broad 
and granular above. Procursus max. internus two-branched. 
Femora of the palps longer than the patellae and tibiae, but 
shorter than the tarsi, toothed below and above at the base of 
the patella. Tibiae and patellae spinous. Tibiae twice and a 
half as long as broad. Femora of the legs bear small teeth. 

F. 1=8,11=14 (c. 80), III=7i, IV=*114. The second joint 
of the antenna is 1| mm. long. Body 6 min. 

Upperside brown; scutum with transverse black bands to 
mark the segments. Colour lighter in front and behind. 
Tubercle yellow between the eyes. Underside lighter. An¬ 
tennas and palps yellowish-brown. Trochanters, spine, and base 
of the femora black. Legs light brown, with darker patellae. 
Articulations between trochanters and cox® white. 

One female from Tenasserim. 

This species is very similar to G-. rufescens , Thor. 

G-agrei/La mirabilis, n. sp. 

Cephalothorax almost triangular. Body raised towards the 
single spine, which presents a very singular appearance. It is 
short and thick, and its point is bent downwards along its lower 
part. I do not at all think that this shape is natural, but that it 
has been caused by violence while undergoing eedysis. The 
body bears relatively few, large, and low granules. The spine 
. is also granular. Free , ventral segments smooth. Lamina 
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frontalis small; the procursus frontalea distinct, pale, and 
toothless. 

Tubercle rather long and smooth. The front edge is seen 
to decline ; the back is perpendicular. Viewed from the side, it 
is almost as high as long. Diameter of the eyes almost as large 
as the distance between, them, and a little larger than the dis¬ 
tance between their lower edge and the hase of the tubercle. 
Basal joint of the antenna smooth. Procursus max. interims 
two-branched and smooth, but with the branches almost parallel 
and bent downwards and forwards. Femora of palps bear long 
pointed teeth ; patellae and tibiae bear smaller. Tibi® three 
times as long as broad. Femora of the legs spinous. 

F. 1=10 (50), 11=20 (86), 111 = 10 (42), IV=14 (65). The 
second joint of the antenna is li mm. long. Body 5 mm. 

Colour greyish, with an indistinct darker longitudinal band. 
Cephalothorax with a few dark depressed spots. Coxae and 
ventral segments white with darker spots, especially distinct at 
the cox®. Extremities of the cox® and marginal teeth black. 
Antennae yellow, palps and legs yellowish-brown. 

One mutilated specimen from Mooleyit (500-600 in.). 

This animal was mounted as G. laticlavia , Thor., in the Zoolo¬ 
gical Museum of Copenhagen ; but as it differs much from the 
description of G . laticlavia , and as Thorell’s specimens of 
G, laticlavia are from Thagata, Juva, I think there has been a 
mistake, and I accordingly establish a new species. 

Gageella flavimacueata, n. sp. 

o . Cephalothorax broad and semicircular. Segments of the 
scutum (which bears a spine) marked by distinct transverse 
grooves. Along the margins of the first half part of the abdo¬ 
men there is a longitudinal groove. Granulation of the upper- 
side fine and dense ; cox® beset with fewer and longer granules. 
Free ventral segments smooth. Procursus front ales small, 
pointed, and smooth. 

Tubercle, seen from the side, almost straight above, and 
longer than high, beset with a few granules. Seen from the 
front, it is as high as broad, and narrower below. Diameter of 
the eyes larger than the distance between their lower edge and 
the base of the tubercle, but smaller than the distance between 
them. Basal joint of the antennae smooth. Femora and patellae 
of the palps toothed, the tibiae smooth. Tibi® three and a half 
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times as long as broad. Tarsi (S) bear two rows of teeth: 
the inner proximal row extends to near the middle, and con¬ 
sists of twelve small flat teeth, placed near to each other with the 
exception of the last; the outer distal row begins, before the 
middle, but does not reach the extremity, and its few stout teeth 
are placed very far apart. 

Femora of the legs bear small teeth. 

F. X = 14], 11=20 (e. 100), 111=13.], IY=1S. Second joint 
of the antenna 1| mm. in length. Body 5] mm. 

Colour black-, with the exception of the second joint of the 
antenna and the terminal joints of the palps, which are brown. 
On each side of the abdomen are six yellow spots of a waxy- 
material, and the coxa? are covered with a similar mass. The- 
tubercle is brown. 

One mutilated male without locality. 

Gagbella binotata, Sim. 

Simon, (9) 1387, p. 115. 

Or. HISTKIONICA, Thor. 

Thorell, (10) 1»89, p. 052. 

G. cexlonensis, Karsch. 

Karsch, (13) 1892, p. 308. 

G. cebviha, Sim. 

Simon, (9) 1887, p. llo ; Thorell, (10) 1889, p. 600 * 

G. TBIANGTOABIS, n. sp. 

cJ. Cepbalotborax square or triangular. Body higher 
towards the single spine and sloping gradually behind, its upper 
surface densely granular. -Spine, .cox®, genital plate, and some 
parts of the cephalothorax less granular; the free ventral seg¬ 
ments, lamina,and procursusfrontales quite smooth. Depressions 
of cephalothorax little marked. Lamina frontalis well developed,, 
with slender and pointed procursus. 

Ocular tubercle convex and almost as high as long; when 
viewed from the side, its front face higher and more sloping. 
The tubercle is, on each side of the groove, surmounted by 
larger and smaller teeth, which are continued as a row of 
granules under the eyes. Seen from the front, it is almost as. 
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high as broad, and narrower towards its base. Diameter ofc the 
eyes as large as the distance between them, and much larger 
than the distance between their lower edge and the base of the 
tubercle. Basal joint of the antennas smooth. “ Fingers” in 
some specimens irregularly toothed; the labrum (epistoma) in 
some club-like. The procursus max. intemus two-bran died and 
toothed. 

Femora of the palps strongly spinous below. Teeth arranged 
in two rows—-an inner of flat and stout, an outer of more or less 
pointed spines, but not in a regular row. Patellae spinous, 
.and with a small inner apophysis. Tibiae granular and twice 
.and a half as long as broad. Tarsi of the females hairy and 
smooth; and in one specimen with indistinct tarsal teeth, placed 
in two rows. Tarsi of the males, with regard to their dentation, 
similar to Q. flavimaculatct . The lower side has two rows of 
teeth—a proximal row beginning near the base and extending 
..almost to the middle near the inner side; it consists of c. 20 
small flat teeth, which are placed near to each other with the 
exception of the last. The distal row along the outer margin 
begins near the middle and extends to the extremity ; it con¬ 
sists of c. 10 small pointed teeth, placed far apart. 

Legs long, stiff, and with small teeth. 

F. I=8L(35), 11=13 (62), 111 = 8 (33), IV = 101 (45) mm. 
Body 41 mm. Second joint of the antenna 1 mm. long. 

Colour red-brown, with larger or smaller irregular yellow 
spots ; and sometimes there runs through the abdomen a darker 
longitudinal baud. Cephalothorax bears a yellow triangular 
spot, turned forwards and encompassing the tubercle* This 
triangle has two darker spots on each side and a pointed narrow 7 * 
one in front. Ventral segments and coxae lighter. Spine 
blackish-brown. Antennae and the palps yellow. Legs yel¬ 
lowish-brown. 

Var. FUSCA. 

Body black, with the usual yellow triangle and a long yellow 
spot on each side of the spine. Tubercle black, but yellow 
between the eyes. Last segments of the cephalothorax brown 
with yellow spots. Coxa) brown. Ventral segments, with 
.antennae, palps, and legs, yellowish-brown. 

The missionary .Mr. Loventhal has captured many specimens 
(only two, of the variety) at Vellore, near Madras. 



JfBOM THE INDIAN- REGION. 


501 


(xAGRELLA IMPEBATOll, n. Sp. 

5-. Cephalothorax somewhat semilunar. Scutum bears two 
spines, placed on the first and on the second segment; the foremost 
shorter and directed forwards and upwards ; the hindmost more 
perpendicular. The body is higher towards the spine, and 
behind it slopes gradually. It is very dilated in the gravid 
females, and the articulations are well developed. The body and, 
■especially, the top of the scutum are finely granular above. 
Cephalothorax less densely granular; the cox® and the spine with 
fewer and larger granules. Ventral segments and articulations 
smooth. Cephalothorax presents the usual depressions. Frontal 
■eminence well marked; lamina frontalis distinct and the procursus 
.rather long, separated at their outer ends, and spinous. 

Tubercle low and, seen from the side, as high as long. The 
front area is higher than the back and not perpendicular. 
Seen from the front, it is broader than high and narrow T ed at its 
base. Five small teeth on each side of the groove. Diameter 
of the eyes larger than the distance between their lower edge 
and the base of the tubercle, but less than their distance apart. 
Basal joint of the antenn® almost smooth above. Procursus 
max, intern us two-branched and yellow, the lower edge with a 
few granules. 

Femora of the palps shorter than the tarsi and longer than the 
patellae 4- tibiae. Femora toothed below. Tibi® twice and a 
half as long as broad. Both tibi® and patell® are granular, 
chiefly on their inner areas. 

Femora of the legs, as usual, granular. Tibi® 2 have false 
articulations, 

F. 1=8 (85), 11=17 (c. 80), III=8§ (85), IV=12 (45). Se¬ 
cond joint of the antenna mm. long. Body Si mm. 

Colour a little different in the three specimens—one com¬ 
pletely yellow, and soft as if in the condition for ecdysis; the 
two others light brown, but more or less spotted with yellow. 
Spines somewhat darker. Cox® brown. 

Three specimens (?) from the Andamans. 

Yar. DEOTATA. 

Granules larger. Tubercle surmounted by large teeth and 
provided with a row of granules under the eyes. Basal joint of 
the antenn® granular. 

One female from the Andamans. 
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Var. tni s pin o s a. 

9 . Scutum lias only one long spine; in one specimen there is 
a little spine in front of the long one. Tubercle smooth. Legs 
long. 

i. 1=12 (60), 11=26, 111=11, IV = 16. 

Colour brown with black spots, or with the last segments of 
the cephalothorax darker. Antennae yellow. Palpi yellowish- 
brown. Legs brown. 

$ . Tubercle bears a few teeth above ; tarsi bear an inner row 
of about 20 teeth, placed rather far apart. Cephalothorax black 
or blackish-brown ; the scutum brown with a black spine. 

Three free dorsal segments black in the front, yellow-brown 
behind. Underside blackish. 

The Danish £ G-alathea 5 Expedition has taken three specimens 
from the 46 Little” and three from the <c Large ” Nicobar. 

Though the war. unispinosa is somewhat different from the 
main type, I prefer at present to place them in the same species. 
The characters which distinguish them seem to be fluctuating, 
as, for instance, the length of the legs, the armature of the 
scutum, and the tubercle. When ,we have acquired richer 
material from the different islands of the two groups, it will be 
possible to estimate better the value of these differences. 

GaGRELLA PLEBErA ( Thor .). 

Thorell, (10) 1889, p. 659. (Melanopa plebeia .) 

Lateral parts of the ventral segments partly granular* Tarsi 
of the males smooth. The two specimens, which are mounted 
as Thorell’s original specimens in the Museum at Copenhagen, 
are very different with regard to the femora of the legs. The 
femora in one resemble those of an ordinary Gac/retta, but in 
the other they are very odd. 

The femora of especially the fourth pair of legs are very 
thick and gradually thicken from the base to the extremity, 
the outer and under sides are strongly curved inwards; and it 
is probably such femora which suggested to Thorell the genus 
Melanopa . 

Gagrella tristis (Thor.). 

Thorell (10) 1889, p. 662. ( Melanopa tristis.) 

Palps of the males with the usual tarsal row of teeth. 
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Gagrei/la Hahsenii, 11, sp. 

cf. Cp.plialotliorax triangular. Body much raised towards the 
single spine, the point of which is curved backwards. Free 
ventral segments transversely grooved, whereby the back margin 
becomes more marked. Lateral parts well developed, and their 
hindmost (non-granular) parts merge into the corresponding 
part of tlie central one. 

Body beset with large, dense granules. The foremost part of 
the lateral pieces of the ventral segments bears smaller granules, 
and the genital plate bears very few and large. Cephalothorax 
presents a well-marked depressed triangle. Lamina frontalis 
indistinct; procursus stout, partly united, and toothed. 

Tubercle low, seen from the side it is somewhat longer than 
high. The top is deeply grooved, but smooth. A row of 
granules under the eye. The diameter of the eyes is as large as 
the distance between them, and larger than the distance between 
their lower edge and the base of the tubercle. 

Basal joint of the antennas smooth above. Proc. max, internus 
two-branched and low, the upper branch pointed and slender, the 
lower stout and obtuse. The lower edge granular. Femora and 
patellso of the palps toothed. Tibiae almost smooth, and twice 
and a half as long as broad. The tarsi bear a long row of teeth, 
which are stout, obtuse, and pressed downwards. Femora of 
the legs spinous ; false articulations of the second pair of the 
tibiae very distinct. 

F. 1=4 (22), II » 7 (35), III = 4 (22), IY = 6| mm. Body 
5 mm. Second joint of the antenna 1 mm. long. 

Body black. Antennae, the two terminal joints of the palps, 
and the mouth-organs yellowish-brown. Legs black, with the 
exception of a brown ring near the base of the femora. 

One male from Todaspoor. 

GaGRK LhA YARIATSrS, II. Sp. 

2. Cephalothorax almost semilunar. Body a little raised 
towards the single short spine, finely and densely granular/with 
the exception of the top'of the spine, the free ventral segments, 
and the articulations, Procursus frontales united, smooth, and 
toothed. 

Tubercle low, convex, and longer than high; seen from the 
front it is,broader than high. The top on each side of the low 
groove is provided with small teeth ; others are placed under 

LINN. JOtlRK ZOOLOGY, TO I/* xxvnr, 36 
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the eyes. Diameter of the eyes as large as the distance between, 
them. 

Basal joint of the antennae granular above. Procursus max. 
inter nus two-branched. Femora of the palps toothed below and. 
partly above. Patellae short and toothed. Tibiae twice as long 
as broad, and with small teeth below. Femora of the legs 
spinous; tibiae of the second pair with very distinct false 
articulations. Second pair of legs very slender. 

F. I = 4-5 (c. 22), II = 6|-8 ( 35 )* III 4-5 (22), IV = 6-7 
(28) mm. Body 6 mm. Second joint of the antenna 1 mm. long. 

Colour black, space between the eyes lighter. Antennae and 
the palps yellowish-brown, spotted with black. Femora and the 
tarsi of the legs light brown, tibiae and patellae black. 

Two females from Berbhoom District. 

The described female is very similar to G y . at rat a . Its common 
aspect and colour are a little different; the femora are more 
slender. 

Yar, BEINTATA. 

$♦ XJpperside and coxae beset with large dense granules. 
Spine almost granular to its point. Tubercle on each side of the 
deep groove crested with a row of rather long teeth. 

Colour blackish-brown, with the eephalothorax and especially 
the space between the eyes lighter. Ventral segments and the 
coxse light brown. Antennae and the terminal joints of the palps 
yellow. Legs more or less brown, with darker patelhe and 
tibiae. 

One female from Berbhoom. 

6- Body beset with, dense and large granules. Tubercle 
surmounted by a row of strong granules, continued under the 
eyes. Tibiae of the palps three and a half times as long as 
broad. Tarsi with the usual row of strong conical teeth. 

Body 5 mm. 

Colour brown, with black spots; ■ most; distinct are the trains- 
verse spots of the scutum which mark the segments. Spine 
black. The single specimen has a longitudinal darker band 
through the scutum. Space between the eyes yellowish. Ventral 
segments lighter. Antenna* and the palps yellow. Legs brown. 

Two specimens from Berbhoom. 

I have great doubt as to the limitation of this species, since 
the females are in most characters similar to G. atrata , SfcoL 



FROM THE INI)rAN REGION# 


oOti 

On the oilier 'band, It seems unnatural for me to refer it to 
another species than that represented by the male ; and as this 
is very well characterized, I have found it most correct to grant 
the species the afore-named limitation. 

Gage ELEA, btspinosa, Karsch. 

Karsch, (13) 1892, p. 309. 

G. MON ACANTHI (Eerhst). 

Herbst, (1) 1798, p. 19. 

1 think it impossible to identify this species from the 
description. 

Scotomenia, Thor*, 1889. 

SCOTOMENIA CETRATA, Thor. 

Thor ell, (10) 1889, p. 665. 

'With regard to the other genera described from India, I refer 
to the following papers :— 

Thoreil, 10. 

Simon, 8. 

0. L. Koch, 2. 

On full consideration it seems natural for me to refer the 
genera Sybils, Thor., System centrus , Sinn, and Oncobunus , Thor., 
to the same genus. 

Besides the species herein described, I have had some young 
specimens which it has been impossible to define. Two large 
specimens from Punkabari were very well marked. They had 
relations both with Qagrella and Liobunum (the marginal pro¬ 
jections, for instance, were wanting); but it was impossible to 
decide whether they were full-grown or not As their genus 
was thus dubious, I have not described them. 


Supplement, 

Gagrella sepia, Loman . 

J. C. C. Loman, (14) 1894, p. 8. 

$. Spine with only few granules at the base, A triangle in 
front, including the frontal eminence, is smooth, but beset with 
a row of three large granules along the frontal margin. Brent 
and back of the high tubercle, perpendicular. The top is convex, 
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provided with a row of rather strong teeth. The transverse row 
of hairy granules on the ventral segments wanting. 

J. Pour frontal granules, not placed in a single row. A 
small tubercle on the first abdominal segment before the spine. 
Tarsi of the palps with the usual row of teeth. 

In all other respects this species is similar to 6?. sepia. Lorn., 
and as it was taken bj Loman at the same locality, it must be 
regarded as the same species. 

GrAGBELLA SP.LENDENS, II. sp. 

6 . Cephalothorax almost semicircular. Body raised towards 
the single spine, sloping gradually behind. It is granular, with 
dense and low granules above, the coxa bearing a few larger 
granules. Ventral segments smooth. Frontal eminence well 
marked. Lamina frontalis distinct, broad, and merging on each 
side into the small but stout procursus front-ales. 

Tubercle, seen from the side, rather low, convex, and as high 
in front as behind. Seen from the side, broad and scarcely 
narrower towards its base. It is granular on both sides of the 
groove. Diameter of the eyes larger than the distance between 
their lower edge and the base of the tubercle, and smaller than 
the distance between them. 

Basal joint of antennas smooth. Procursus max. intermxs two- 
branched and pale ; branches short, and lower edge beset with a 
row of granules. Femora of the palps with a few granules below, 
arranged in an outer and an inner row, and above towards their 
extremities. Patellae short, thinner at their bases, and beset with 
a few granules. Tibiae longer than the patellae, twice as long 
as broad, cylindrical, and very thick—-as thick as the femora 
(compare the male of G. wnescens). They are somewhat 
thinner towards their extremities and base, and a little convex 
below; underneath they are hairy with long stiff hairs, and 
above only with short. The tibia are only a little longer than 
the patellae. Tarsi hairy and much thinner than the tibiae, with 
a row of comparatively few teeth, of which the 13 proximal are 
placed near to each other from the base to the middle, and the 
4 distal are widely separated. 

Femora of the legs toothed. Tibiae II have false articulations. 
F. X = 11| (42), II = 17£ (80), III = 10| (41), IV = 15 (60). 
Second joint of the antenna 1| mm. long. Body 5 mm. 

Colour black above, with a beautiful metallic gloss. Between 
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the tubercle and the front a longitudinal yellow hand, broader 
behind, and including a black pointed spot, starting from the 
front, the point being turned backwards. Near the margin of 
the eeplialotliorax are other yellow spots. Along the margins 
of the scutum there are three such spots on each side. Cox® 
yellowish-brown, with darker spots. Pree ventral segments 
yellowish, with darker spots. Legs brown, with the trochanters, 
patella?, and tibiae black. Antenna? and palps yellow. Yellow 
spots larger in another specimen, and the hinder margins of the 
free dorsal segments are yellow. 

Air. Schonau has taken two males at YYoosung (China?). 

This species is similar to G -. cenescens , Thor., but the colour is 
very different and the legs are stronger. 
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Postscript.— In a paper published in 1901, E. Simon has 
described one new genus and in all seven new species of Gaqrel- 
UntB from the Malay Peninsula, viz.: G-agrella Ucornigera , 
G. semigranom , G. patahmgensis, G. Musa, G. biseriata , (L \tro~ 
rubra , and Verpulm spumatus t They seem all to be well defined 
from those established by myself. Simon’s paper (21) was unfor¬ 
tunately overlooked when! was engaged on the present treatise, 
and his species have not been taken into account in the synoptic 
keys. The last-named paper of Loman (22) was published after 
I bad sent in the manuscript; his species have been inserted 
in the list (pp. 466-68) on the geographical distribution 
together with those of Simon (21), when I looked over the 
proof. 


21st February, 1903., 


C, With. 
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Abraxas grossulariata, Linn., 370. 
Acanthocystis, Carter, 340. 

aculeata, Her twig f Lesser, 341. 
chtefcophoni, Leidy, 340. 
erinaceus, Penard , 341. 
flava, Greeff, 341. 
pallida , Greeff, 340. 
paludosa *, West, 340; mentioned, 
342. 

Forty ana, Archer , 341. 
spinifera, Greeff, 341, 
iurjacea , Carter, 340. 
viridis, Greeff. 340, 

Acanthodrilus, Parr,, 109, 124. 

sydneyensis, Fletcher , 124, 129, 
131, 136,138, 139. 
Acantbolophus, mentioned, 470. 

Acartia Olansii, Crkshrecht, 306. 
Accessory glands of Australian Earth¬ 
worms (Sweet), 134. 

Acervulina inhmrem, Sohultze, 198. 
Acbajus Orancbii, Leach , 292. 

Aetineda, Koch, 874, 

Actinophrys, Ehrenh 334. 
dijformis, Ehrenb,, 334. ^ 

Eudihornii , Ehrenb., 336. 

•' picta, Leidy, 335. 

■ Sol, Ekrcnh., 334. 
subalpina * , iffes/,335; mentioned, 
342. 

viridis, Ehrenb., 340. 
Actinospbaerium, Ste?, 336. 

: Eichhornii, Stein, 336. 

Adelosina polygonia, Sehlumberger, 
mentioned, 19. 

Agalma, Eschsch., 254. 

Ailorcbestes, Dana, 299. 

aquilina, Costa, 299; mentioned, 307. 
plumicornis, Heller, 299; men¬ 
tioned, 307. 
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Aiveolina Boseii, Def ranee, 400, 414. 

Alysidium Lafontii, And., mentioned, 
52. 

Amblyplana, Graf , mentioned, 41. 

Ammochares, Gruhc, 254, 255, 256, 

259. 

assimilis, San, 259, 260. 
filiformis, JD. CUaje , 259, 260. 
fusiformis, D. Chiaje, 259. 
ottonis, Gruhe, 259. 

Ammoeharidse, On the Structure and 
Habits of the Polychseta of the 
Family, by A. T. Watson, 230- 
260. 

Ammoconia sagenella, Haeckel, men¬ 
tioned, 5. 

Ammoeonidse, 5. 

Ammodiscus, lie ass, 29. 

ineertus, d'Orh., 29, fig. 32. 

Ammothea eehinata, Hodge, 30(1 

Amoeba, Ehrenh., 308, 309, 311. 
hilmhosa, Auerbach, 312. 
bracJiuda, Bujardin, 310. 
hteritia, Fresenius, 383. 
natans, Ferty, 309. 
princeps, Carter, 309. 
princeps, Ehrenb., 309. 
proteus, Leidy , 309. 
qmdrilineaia , Carter, 309. 
radiosa, Ehrenb., 310.' : , 
rmnosa, . Bujardin, 310. 

■ sabithsa, Leidy, 310. , .. ■ . 

vemicosa, Ehrenh 309. , ' A 

■ ■ ■■■ villosa, Wdllich, 309, 310. 

Amoeboea, 309. 

Ampelisca diadema, Costa, 300. , 
tenuicornis, Liljeh., 300. 

Arapeliseidse, 300. 

Amphilochus brunneue, Bella Valle, 

' 300, 301. ; . 

II. ; 3? 
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Ampliilochus Marionis, St ebbing, men¬ 
tioned, 301. 

in elan ops, Walker, 300,301. 
iieapolitanus, Della Valle, 300, 
301. 

Amphipoda of the British Isles, by 
G. Chilton, 140-161. 

Amphistegina, dl Orb 404; mentioned, 
2, 163, 164, 165. 

Lessonii, cVOrb.. 204, 209, 382,387, 
394, 407, 414. 

Amphistomina, 308, 319, 332. 
Amphilhoe aquttma , Costa, 299. 
Amphithoidai, Stabbing, 306. 
Amphitrema, Archer, 319, 332. 

Wrightianum, Archer , 332. 
Amphizonella vestita, Archer , 313. 
Anarthropora mono don, forma minus- 
aula , Smith, 86. 

Anchialns agilis, Sars, 293. 

Anomalina, dlOrh., 195. 

ammotioides, Items, 195, 209, 
406. 

coronata, Darker Jones, 382,406. 
grosser ugosa ( 'Giimbel), 406. 

—— ( Batalina ) ammonoides, Beuss, 195. 
Anomura, 292. 

Anthuridm, 295. 

Aora gracilis, Spence Date, 305. 

Aoridm, St ebbing, 305. 

Aplierusa bispinosa, Spence Bate, 303. 
Aphis, Linn. (Currant), 370. 
Aphrothoraca, 834. 

Aporrhais, Da Costa, 437. 

pes-pelecani, Linn mentioned, 
436, 442. 

Apteryx, Shaw, 347. 

Areelia, Ehmib., 314, 316, 317, 330. 
amleata, Ehrenb., 315. 
artocrea, Leidy, 315, 342. 
eonstrietn, Ehrenh 317. 
discoid es, Ehrenh,, 314. 
heniisqdimrica, Perty, 314. 
hyalina , Ehrenb., 330. 
mitrafa, Leidy, 315, 
vulgaris, Ehrenh ,, 314, 315. 

——, van gibboaa, Pmiard, 314. 
vulgaris, Leidy, 314, 

Areellina, Du Pless, 312. 

vulgaris, Carter, 314. 

Arenicola, Leach, 232. 

Argilleeeia, Bars, 419. 

acuminata, Matter, 419. 
affmis * , Ghapm 419, 433. 
eburnea, Brady, 420. 

Argulidm, 233. ' * ' ■ 

Arthroeentrus atratus, Thor. (Upper 
Burma), 468. ■ 

Articulina conico-articulata, Batsch, 
399. 

funalis, Brady , 399. 


Articulina funalis, var. inornate,, Brady, 
3S1, 399. 

lineata, Brady, 399. 

Artotrogus, Boeck , 213. 

Ascaris, Linn., 245. 

Asettota, Erichs., 296. 

Assulina, Ehrenh., 329. 

seminulum, Ehrenb,, 329. 
Asterockeres, Boeck, 213. 

Astrorhizidm, 4, 182. 

Athenas nitescens, Leach , 292. 

Atylidse, 304. 

Atylus Codec, Heller, 304. 

Australian Earthworms, On the 
Structure of the Spermidncal Glands 
and Associated parts in, by Miss G. 
Sweet, 109-139. 

Autonoe longipes, Lit job., 305. 

Bairdia, M l Coy, 420 ; mentioned, 397. 
amygdaloides, Brady, 420. 
attenuate, Brady, 423. 

Croaskeiana, Brady, 421. 
faba, Eeuss, 418. 
foveolata, Brady, 422, 423. 
birsuta, Brady, 422. 
Milne-Edwardsii, Brady, 422. 
simplex, Brady, 422. 
tenera, Brady , 422. 
ventricosa, Brady , 423. 
Woodwardiana, Brady, 421. 
Bairdiiday 420. 

Bdelloidina, Carter, 7 ; mentioned, 

6 , 8 . 

aggregate,, Carter, 7; mentioned, 
8, 9, fig. 26, 388, 393, 400. 
Beania magellanica, Busk, mentioned, 
49. 

Benthos species of Eoraminifera, 414. 
Bicellaria Alderi, Busk, mentioned, 58, 
Bifarina limbata, Brady, 401, 409, 
417. . * 

Biloculina, dlOrh., 169. 
elongata, d'Qrh., 169. 
irregularis, cVOrb., 881, 418. 
oblonga, cVOrb., 169, 206, 898, 
ringens, Lamarck, 170, 206, 391, 
398. 

-, var. 'denticulate, Brady, 898, 

subspboarica, cVOrb., 169, 206. 
Biomyxa vagans, Leidy, 811. 

Bipaiiidm, 41. 

Bipalium kewense, Moseley, mentioned, 
34. 

Black-Currant Gall-mite, Eriophyes 
(Bhy foptics) rihk, West,w., Life-history 
of, by Cecil Warburton and Alice L. 
Embleton, 866-378. 

Black-Currant plant; disease (War- 
burton & Embleton), 866-878, 
Bolivina, d'Orh., 186; mentioned, 163. 



Bolivian, arenosa, Chapm 401. 
d Batata, Bm s*«, 401. 
li.mbn.t n, Brad//, 187, 208, 382. 
porroeta, Brady, 401. 
punctata, d/0c6., 186, 207, 401. 
robust'll, Brady , 401. 
textularioklos, 75ms, 401. 
tortuosa, Brady, 187, 208, 382. 
Bolodon, Owen, mentioned, 282. 
Bomolchus, Nor dm., 222. 

Bonita, Wrseitnmski, 154, 158. 
Bmchyura. 292. 

Brain of Maoroscelides and other In- 
seotivora, Notes on the, by G. Elliot 
Smith, 448-448. 

Branchiomma vesiculosa, 253. 

Brettiia australis, Busk, mentioned, 51. 
covnigera, Busk, mentioned, 51. 
frigid n 45 , Waters, 51 ; mentioned, 
98, 101. 

minima *, Waters, 52; mentioned, 
98,101. 

Broom, Robert, On the Early Condition 
of the Shoulder-girdle in the Poly- 
protodont Marsupials, Dasymms and 
Berameles, 449-454. 

Bryozoa from Franz Josef Land, 
collected by the Jackson-Harms worth 
Expedition, 1896-97, by Arthur W. 
Waters, 43-105. 

Bucco Dysoni, G. Jl Gray, 357. 

Bugula, avicularia, Linn,, mentioned, 

, r>4 * 

fruticosa, Packard, mentioned, 52. 
Harmsworfcliii Waters, 54 men¬ 
tioned, 98. 

hexaeantha, Ortmam, mentioned, 

: . 53.;' 

Murrayana, JohnsL, 52; mentioned, 
51, 98. 

-—*, var. fruticosa, Packard, 53, 
98. 

quadridentata, Snvitt, mentioned, 
51. 

Bulimimt convoluta, Will,, 4 01. 

elegana, tVOrb var. exilia, Brady, 
401. 

elegantissima, dlOrh., 401. 
aubteres, Brady, 401. 
variabilis, d! Orb., mentioned, 28. 
Bulimminse, 186. 

Bunothem, 288. 

Bvthocythere, Sars, 432. 
arenacea, Brady, 432. 
armata * , Chapm., 432,433. 
pnmilio, Brady, 432. 
velifera, Brady, 432. 

Caberea Ellisii, Smitt, mentioned, 58. 
Calamodon, Cope , 284. 

Calanus gracilis, Dana, 306. 


Calcarina, d’Orb., 2, 15, 163, 164, 165, 
196. 

Calcar, d'Qrb., var. hispida, Brady 
ftnote, 15,197. 

Defraneii, d’Orb., 197, 209, 407. 
hispida, Brady, ftnote 15,196, 209, 
382, 387, 394, 407, 414. 

-, var. ptilcbelia *, Chapm., 15, 

fig. 26; mentioned, 382, 418. 
Spengleri, Linn., 382, 385, 418. 
Callianassa, Leach, 218. 

Calliopiidie, 303. 

Calliopius sub terraneus, CMlton , 157. 
Cainpecopea eorallina ?, Basso, 296. 
Cancellaria, Lam., mentioned, 439. 
Candeina niticla, cVOrh., 404, 415. 

Canis, Linn., mentioned, 266. 

Caprella acanthifera, Leach , 306. 
G’aprellidm, 306. 

Caprimulgus europauis, Linn,, 353. 
Oapromyidm, 285. 

Capromyime, 285/, 

Capulidie, 437. ' 

Capulus, Montf , mentioned, 436. 
Carcimis mamas, Pern., mentioned, 292. 
Cariama, Briss., ftnote 348. 

Oarinatas, 343. 

Carpentaria, Gray, 2, 12,195. 

balaniformis. Gray A3 ; mentioned, 
388, 390, 392, 893, 394, 406. 

—var. prolcifornus, Does, 195. 
monticularis, Carter , 14; men¬ 
tioned, 18, 15, 388, 889, 392, 
393,406. 

proteiformis, Goes, 195, 209, 210, 
406. 

rhaphidodenclron, Mbhius, 388,389, 
393, 395,406, 413, 416. 
serialis *, Chapm., 895 ; men¬ 
tioned, '391, 393, 413. 
utricularis, Carter, 12; mentioned, 
13,15,195, 388,389, 406, 416. 
Carle rina, Brady, 184. 

spiculoteata, Carter, 165, 184, 207, 
400. 

Cassidulina, (VOrb., 408. 
calabra, Segmnsa, 402. 
crassa, dlOrh., 402. 
hnvigata, d'Qrb., 402. 

-(Orthoplecfca) clavata, Brady , 402. 

Caudenia nitida read Candeina nitida, 
d'Orh, 415. 

Cavia, Klein, 262-278. 

Cobaya, GmeL, 262-290. 

- > premolar of, 283. 

——, upper molar of, 290. 

Caviidm: Tooth-Genesis in, by H. W. 

. Marett Tims, 261-290. 

Cecidomyid fly, 375. 

Oellarina scabra, van Beneclen, 54. 
ternata, var. gracilis, Verrill , 55. 

37 * 
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Cellepora, Gruel., 2, 77, 93. 

armata, Hass., mentioned, 95. 
avicularis, Hass., mentioned, 95. 
htfamhmta , Hincks, 92. 
cervicomis, Busk, 94. 
eonica, lht.sk, mentioned, 95. 
coronopus, S. Woods, mentioned, 

94. 95. 

cylindriformis, Busk, mentioned, 

95. 

Eatoniensis, Busk, mentioned, 96. 
incrassata, Lamarck, mentioned, 46, 
79, 94. 

incrassata, Smitf, 93-96, 100, fig. 
104, 105. 

pertusa, Smitt, mentioned, 91. 

■ plicata, Smitt, 92. 

pumieosa, Busk, 95, 100, fig. 105. 

ramulosa, Linn,, mentioned, 95, 

96. 

ramulosa , Manzoni, 80. 
scahra, Smitt, 91. 
tridens, Kirchenpauer, SO. 
yentrieosa, Lorenz, 96, 100, fig. 
104. 

verruculata, Smitt, mentioned, 
49. 

Cetteporaria incrassata, Smitt, 93. 

surmdaris, Packard, 94. 
Celleporella, Gray, 70. 

Cellularia Peaehii, Busk, 58. 
scahra, Smitt, 54. 
tcrnala, yar. gracilis, Smitt, 55. 
Centetes, III ., mentioned, 445. 
Centropyxis, Stein, 315, 316. 
aculeata, Stein, 315, 342, 

-, yar. ecornis, Leidy, 317. 

Imnyata, Penurd, 317. 

Ceratobunus, Thonlly 476; mentioned, 
474,483. 

annul at us Thor., (Upper Burma), 
476; mentioned, 468, 473. 
bimaculatus, Thor., 476 ; men¬ 
tioned, 468. 

breyipes*, C. With, 47S; men¬ 
tioned, 468,472, 474. 
calcuttensis * , O, With, 477 ; men¬ 
tioned , 468. 

lugubris, Thor, (Upper Burma), 

,.468,476. 

pnlcher * , O. With, 476 ; men¬ 
tioned, 468. 

quadricornis, Thor, (Sumatra), 

' 467, 

Ceratopbyllum, Eat., 332. 

Ceriepora globulus, Beuss, 198. 

Cetacea, dental lamina in, 277. 
Chalarothoraca, 339. 

Chapman, F., On some New and 
Interesting Foraminifera from the 
Funafuti Atoll, Ellice Islands, 1-27. 


Chapman, F., On some Foraminifera of 
Tithonian Age from the Stramberg 
Limestone of Nesselsdorf, 28-32. 

- Foraminifera. from the Lagoon 

at Funafuti, 161-210. 

- On the Foraminifera collected 

round the Funafuti Atoll from 
shallow and moderately deep water, 
379-417. 

- On some Ostracoda from Funa¬ 
futi, 417-433. 

Chara hispkla, Linn., 314, 339. 

Cheilostomella ovoidea, Heim, 402. 

Ckenopus (Aporrhais) pes-pelecani, 
Linn., mentioned, ftnote 437. 

Chilton, C., The Subterranean Amphi- 
poda of the British Isles, 140-161. 

Clair ogidae, 284. 
incisors of, 284. 

Chlamydophora, Hart.., 336-447. 

Chrysochloris, Cuv., mentioned, 447, 
448. 

Chrysomelinm, 212. 

Cbytra, Moore, 434-142. 

- Kirlrii, Sm., 434, 436, 437, 441. 

442. 


Cirolanidio, 296. 

Clathrulina, Gienkowskl, 341. 

elegans, Cimk., 341. 

Claiisidiidse, 213, 219, 

Clausidium, Kossm., 213,215.218, 219, 
221, 223. 

testudo, Kossm,, 213. 

Clayulina ';30rh., 186. 

angularis, cVOrb., 382, 387, 401, 
communis, d’ Orb., 401. 
cylindriea, Hunt km, 401, 
Parisiensis, d' Oils., 186, 207. 
Cliona, Grant, 389. 

Clymene, Saw, 232. 

Coceinella hi punctata, Linn., 370. 
Cocbliopodimn, Her tula tP* Lesser 

312. 


bilixnbosiun, Leidy, 312. 
longispinum * , West, 342 ; men¬ 
tioned, 813. 

miimtnm *, West, 342, mentioned, 
312. 

pellucidmn, Hertwig & Lesser, 
312. ' 

pilositm, Hertwig & Lesser, 313. 
vestitum, Archer, 318, 514. 
Ccelogenys, III., 285. 

Copepdda, 300. 

Copilia, Dana. 221. 

Corallina, Linn., 397. 

Corallum of Xurbinaria, by S. Pace, 
358-365. 5 ,v\„ / 

Corniispira, Schultze, 178, 

involvens, Emm, 178, 207, 381, 

■ 400. ' : 
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Corvus frugilegns, Linn., 357. 

Oorvemidm, 22 i, 222. 

Cory ere us obtusus, Dana, 306. 

Corynoporella, 1 Hacks, mentioned, 

52. 

Cosmobunus, Sim., mentioned, 470, 

Cofcyloptanid.T, 41. 

Orangon seal plus, Bell , 292. 

Crangouyx, Spence Bale, 142, 145, 154. 
compacting Chilton, 157. 
ra u cron at u s, Forbes, 157. 
subtorranens, Spence Bate, 142; 
144, 155, 157. 

Crania, Tfcfc.,389, 391, 392. 

Cress in, dtibia, Spence Bate, 301. 

Or ess i (be, Stehhing , 301. 

Cribriiimt acanthoceros , MocGK, (54. 
amiulatu, Fahr., 54, 99. 

Balzaei, Awl., 54. 
clithridata , Waters, 64. 
figularis, Johnst., 64, 
furcata , Hi neks, 64. 

Gattym,, Bask, 64. 
hlppocrepis , Hi neks, 64. 
labiosa, Busk, 64. 
laUmargimta, , Busk, 64. 
monooeros, Busk, 49, 64. 
qi itido-pmic/ata, Smitfc, 64. 
philomela, Busk, 64. 

- ? var. adnata, Busk, 64. 

punctata, lias sail, 48, 62, 64, 86, 
99. 

racliata, And., 64. 
remforinis, Orimann, 64 
scutulata, Busk, 64. 
mtirostm, MaoGL, 64. 
setosa, Waters, 64. 

' speeiosa, Hineks, 04. 
tubulifera, Mucks, 64 

Cri st el 1 a via, Lama rck , 31. 
articulata, Bmss, 403. 

Bronni, Homer, 31, fig. 32. 
cal va, Wimiowski, 31, fig. 32. 
crepidiila (F. f M.), 403. 
cmltmta, Mont, 32, 403. 
gibbu, A Orth, 31,403. 
mirabilte*, Ghcepm., 410; men¬ 
tioned, 403,417. 
obtusata, Items, 403, 
orbicularis, d'Qrh ,, 403, 
reniformis, d'Orb., 403. 
rotukta, Lam .,403 ; mentioned, 28, 

• 32 ■ 

Schloenbachi; Iteuss, 403. 
tenuis {Born), 403. 
variabilis, Iteuss, 403. 
varians, Bornemann, mentioned, 28. 

Cryptodifiiugia, Penard, 326, 

Cryptodrilus, Fletcher, 109, 113. 

eooraniensis, Spencer, 114, 127, 
128, 129. 


Cryptoclrilus illawarrae, Fletcher, 113, 
127, 128, 129, 130, 131, 133, 136, 

139. 

Cryptnra, III, 347, 

Cuma pulehella, Sara, 294. 

scorpiokles, Mont., 294. 

Oumacea, 294. 

Cumella pygmsea, Stars, 294. 

Cyanops asiatica, Lath., 352. 
Ovclaspoides cornigera, Sars, 294, 
Oyclicopora, Mucks, mentioned, 71. 
Cycloclypeinm, 21. 

Oycloclypeus, Carpenter , 21; mentioned, 
(5,41.4. 

Carpenteri, Bradi/, 22; mentioned, 
7, 21, 24, 25, fig. 27, 388, 390, 
391, 394. 

-form A, 407, 412. 

-form B, 407, 412. 

G-uembelianus, Brady, 22; men¬ 
tioned, 21-25. 

Cyclopidie, 222. 

Oy mbalop ora, Rage now, 189; mentioned, 
164. 

Poevi, d’Orb., 189, 208, 382, 387, 
405. 

-, var. squamosa, d’ Orb,, 382, 

.385,405. 

-, depressed var., Brady, 3S5. 

tabellajformis, Brady, 189, 208, 
382,405, 

(Tretompbalus) bulloides, d?Orb., 
189, 208, 382, 405, 411, 4-15. 

(-) in versa * , Chapin 411; 

mentioned, 405, 417. 

Cypboderia, Schlumberr/er , 330. 
ampulla, Leidy. 330. 
margaritacea. Schlamberger, 330. 
—b, var. major, Penard, 330. 
Cyprididm, 418. 

Cypridimdas, 432. 

Oythere, Mtiller, 424. 

acu p ui i ctata, Brady, 424. 
caudata, Brady , 426. 
deltoicles, Brady, 426, 
fortificata, Brady, 425. 
lactea, Brady , 426. 
obtusalata, Brady, 424. 

■ pectmiculata ,' Chapm ,, 425, 426, 
433. 

phylloides *, Chapm., 424, 433. 
prava, Baird. 426. 
stolonilera, Brady , 425. 
Wyville-Thomsom, Brady, 425. 
Cythereis prava, Baird, 426. 

Oytherella, Jones, 433. 

eingulata, (r. 8. Brady, 433. 

, venusta, 6% S. Brady , 438. 
Cytherellidm, 433. 

Oy tberidse, 424. 1 

Cytbericlea margaritea, Brady, 429. 
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GVtlieropteron, Bars, 431. 
assimile, JBracly, 431. 
datum, Bars, 431. 
intermedium, Brady , 431. 
longicaudatum, Brady . 431. 
scaphoicles, Brady, 431. 

Oytherura, Sfars. 430. 
marc!da, Brady, 430. 

Daetylosphajrium, Ilcrhvig A Lesser, 
310. 

radiosum, Bloehnami, 310, 311, 
3411 

vitreuin, Hertwig A Lesser, 310. 
Dasyproeta, III., 285. 

Dasyuridse, 445. 

Dasyurus, Geofir., mentioned, 277, 445. 

vivermins, Shaw, 449, 451, 454. 
Dasyurus and Perameles, Shoulder- 
Girdle in, by Eobert Broom, 449-454. 
Desmotlioraca, 341. 

Dexamine dolichomjx, Nebeski, 304. 
spinosa, Mont,, 304. 

Then, Boeck, 304. 

Diamysis bahirensis, Bars, 294. 

Diastylis rugosa. Bars, 294. 

Diastyloides biplicata, Bars, 294. 
Diazeuxia, JnlUen, 70.““ 

Didelphys, hum., dental lamina in, 277 ; 

mentioned, 440. 

Diclymogaster, Fletcher, 109. 

Dilllugia, Leclerc, 317. 

acropodia, Hertwig & Lesser, 320. 
acuminata, Ehrenb., 308. 

-, var. amphora, Penard, 319. 

- var. elegans, Penard, 319, 
342. 

amphora, Leidy, 319. 
ampulla, Ehrenb., 330. 
a.reolaia, Ehrenb., 327. 
amilata , Ehrenb., 323. 
avelhma, Penard, 317. 
bacillar iarwn, Perty, 819. 
bacillifera, Penard, var. in fiat a, 
Penard, 317, 
cnrhwla, Archer, 322. 
ciliata, Ehrenb., 327. 
coHaris, Ehrenb., 321. 
compressa, Carter, 317, 
eonstrieta, Leidy, 317. 
corona, Wallich, 320. 
cremdaia, Leidy, 320. 
encMys, Ehrenb., 329. 
cntochloris, Leidy, 317. 
fallax, Penard, 317. 
globulosa, Lujardm, 320, 342. 
glohularis, Wallich, 320. 
helix, Cohn, 321. 
lageniformis, Wallich , 318. 
Imieeolata, Penard, 317. A 
lobostoma, Leidy. 320. 


Dilllugia lucida, Penard, 817. 
marmpi[formis, Wal 1 ich, 317. 
peltigcracea. Carter, 321. 
platystoma, Penard, 317. 
pyriform is, Perty, 317, 318, 34*2, 

-, var. vas, Leidy, 318. 

saricola, Penard, 317. 
s&minulmn, Ehrenb., 329. 
yphagni, Leidy, 323. 
spiralis, Ehrenb., 321. 
strigosa , Ehrenb., 327. 
symmetrica, Wallich, 321,323. 
ureeolata, Carter, 318, 319. 
vas, Leidy, 318. 

-( Cathana) elegans , Leidy, 325. 

Digaster, Pm\, 109, 121. 

armifera, Fletcher, 121, 128, 129, 

130.131.138. 

brunneus, Spencer, 122, 127. 128, 

129.132, 139. 

excavata, Fletcher, 128, 128," 129, 

131.133, 135, 130. 
gayndahensis, Spencer, 122, 127, 

128.129. 

minor, Spencer, 122, 127, 128,129. 
queen slandica, Fletcher, 124, 128, 

129.133.138. 

sylvatica, Fletcher, 123, 128, 129. 
Digby, Lettice, On the Structure and 
Affinities of the Tanganyika Gastro¬ 
poda Chytra and Limnotrochus, 
434-442.* 

Diplophrys, Barker, 382. 

Archerii Barker , 382. 

Diplotrema, Spencer, 109,114. 

frasrilis, Spencer, 114,128,129,180, 
in, 130, 138, 139. 

DiporoehaAa, Beddard, 109, 115. 

Baked, Fletcher, 110, 127, 128, 
129,131, 138. 

Copelandi, Spencer, .115, 127,128, 

129.130, 181. 

Discopora; coccinea forma PeachU, Smitt, 
89. 

--* forma labiate, Smitt, 90. 

elongata, Smitt,97. 
emucronata, Smitt, mentioned, 89. 
labiaia, Smitt, 90. 
reticularis, van Beneden, 72. 
sincera, Smitt, 72. 

Skenei, Smitt, mentioned, 80, 
Discorbina, Parker $ Jones, 11,164,190. 
acuminata*, Ohapm 885; men¬ 
tioned, 382,418, 410. 
alloinorphinoides (Items), 405. 
araucaria, dl Or Ik, 190, 208, 382, 
405. 

Bertheloti (d'Orh.), 405. 
b icon cava, Parker A Jones, 405. 
concinna, Brady , 191, 208, 382, 
405. 
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Biscorbina globularis, d* Orb., 190, 208, 
382, 387, 405. 
opercular is, d'Orh., 405. 
orbicularis, Ter quern, 1.91,208, 3S2, 
405. 

pamiensis, d'Orh 405. 
patelliformis, Brady, 405. 
pileolus, d'Orh ., 12,' 191, 208. 
pulvinata, Brady , 405. 
rarescens, Brady , 192, 208, 405. 
rosacea, d’Orh., 382, 405. 
rugosa, d'Orh., 190, 191, 208, 382, 
405. 

Saulcii, d'Orh., 190, 208. 
tabernacularis, Brady , 382,885,413. 
tuberocapitata *, Chapman , 11 ; 

mentioned, 12,192, 208, 405. 
turbo, d'Orh., 405. 

Yilardeboana, d'Orh., 191,20S, 382, 
405. 

Bitrema, Bleeh., 319. 

Dolichoplana, Mosel, mentioned, 41. 

Bolichotis, JDesm., molar of, 277 ; upper 
molar of, 285. 

platycephalic?!, Ameghino , upper 
molar of, 290. 

Brommus, Vie,ill, 843, 344, 346, 347. 
novm-hollandise, Vieill, 355. 

Bucts (Yasa Deferentaa and Spennidu- 
cal Bucts) of Australian Earthworms, 
127, 

Dyuaraeno rubra, Mont., 296. 

Earthworms, On the Structure of the 
Sperm iducal Glands and associated 
parts in Australian, by Miss G. Sweet, 
100-139. . 

Eehinopyxis aeuleata, Oiap. & Laelim., 
815. ' 

Eehiurus imicinctus, Drascha , 211, 215, 
227. 

Ehrenbergina serrata, Items, 402. 

Embleton, Miss A. L.,Goidelia japonica, 
a newEritozoic Oopepod from Japan, 
associated with an Infusorian'(Tricbo- 
diuft), 211-229. 

Embleton, Miss A. IT, and Warburton, 
O., The Life-history of the Black¬ 
currant Gall-raite, Eriophyes (Phy- 
toptus) rib is, We she., 366-878. 

Endothyrinas, 29. 

Entalophora, Lam., mentioned, 50. 

Entossoic Copepod from Japan, 211- 
229, 

Eocardia, Ameghino, 285. 

Ergasiliclse, 222., . ■ 

Erinaceus, Linn., mentioned, 445-448. 

Eriophyes (Phytoptus) ribis, Westm.. 
Life-history of, by 0. Warburton & 
Alice L. Embleton, 866-378. 

Eriophyidm, 367. 


Eriopis, Brugz,, 146. 

Eriopsis read Eriopis, Brags., 146. 
Erotnyida* read Eryoinyidse, 285. 
Eryomyidse, 283. 

Erythrops elegans, Sues, 293, 

Eschara, Lam., 71. 

ccrvieornis, Busk, 77 ,* mentioned, 
94. 

-forma Lepraliee, Smitt, 78. 

elegantula, d'Orh., mentioned, 50, 
81, 82. 

elegantula, Smitt, 81. 
fascialis, d’Orh., mentioned,81. 
grandipora, BlainvMe, mentioned, 
85, 

lobata, Lamar eh, mentioned, 85. 
pahnata, Sars, 71. 
pavonina, d'Orh., mentioned, 82, 
fig. 103. 

propinqua, Smitt, mentioned, 79. 
rosacea, Bush, mentioned, 85. 
saccata., Busk, 81, 82, 

Shenei, var. iridens. Busk, 80. 
solida, Yergelins, 71. 
verrucosa, Smitt, 79. 

Eseharella, Gray, 71. 

Jacotini, forma lamellosa, Smitt, 88. 
Landsboroyii, Smitt, mentioned, 
90. 

Legentilii, forma prototype, Smitt, 
66,73. 

palmata, Smitt, 71. 
porifera, forma typica, Smitt, 75. 
Eschar i pora puncta ta, S m itt, 62. 
Esckaroides rosacea, Busk, mentioned, 
85 , 86 . 

Sarsii, Smitt, 85; mentioned, 48, 
62, 63, 74, 78, 99. 

Yerruculata, Busk, 49. 

Estlionyx, Cope, 283, 2S4, 268. 
Eucalanus attenuatus, Dana, 806. 
Eucbjeta marina, Prcstandrea, 306. 
Eucrangonyx, St ebbing, 146, 154. 

Vejdovskyi, Stebbing, 155,158. 
Euglypha, Dujardin, 327. 
alveolata, Dujardin, 327. 
braekiata, Leidy , 328. 
hrnnnea, Leidy, 829. 
ciliata, Leidy, 327. 

■ -, var. strigosa. FJirenb., 327. 

compressa, Carter, 327. 

.. curvata, Perty, ■ 330. ■ 
glohosa, Carter, 328. 

■■ leevis, Perty, 827. 

margaritacea, Wallich, 330. 

. minima, Perty, 327. 
mucronata, Leidy , 328. 
spinosa, Carter, 328. 
strigosa, Leidy, 327. 
tineta, Archer, 329. 

■ tuberculaia, Dujardin, 327. , 
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Euglyphina, 827. 

Eupagurus angulatus, Bis so, 292. 

Eurouiyida read Eryomyida?, 285. 

Eurost opus nigripennis, Ramsay, 858. 

Eurydice a chat a, Slabber, 290. 
pulohra, Leach, 290. 

Eusyilis monilicornis, Malmgr., 106. 

Flabellifera, 295. 

Fletch erodrilus, Michcrelsen , 109, 115. 
unicus, Fletcher, 115,128,129,131, 
138. 

Flustra, Linn ., 71. 

abyssicola, Sars, mentioned, 59. 
earbasea, lill. tf Sol, 59, 98. 
membranacea, JSTtsche, mentioned, 
i’tnote 07. 

membranaceo-truncata, Smiit, 59, 
98. 

securifrons, Pall, mentioned, 59. 
separata, Babers, mentioned, ftnote 
59. 

serrulata, Basic, mentioned, 59. 
so it da,, Stimpson, 71. 
spitzbergensis, Bidenlcap, men¬ 
tioned, 59. 

Foraniinifera, On some New and Inter¬ 
esting, from the Funafuti Atoll, by 
F. Chapman, 1-27. 

--, On some Foraniinifera of Titho- 

nian Age from the Stramberg Lime¬ 
stone of Nesselsdorf, by F. Chapman, 
28-32. 

»—- from the Lagoon at Funafuti, by 
F. Chapman, 161-210. 

—— collected round the Funafuti Atoll 
from shallow and moclerately-deep 
water, by F. Chapman, 379-417. 

Franz-Josef Land, Bryozoa from, col¬ 
lected by the Jact son-Harmsworth 
Expedition, 1896-97, by A.W. Waters, 
43-105 

Frondicnlaria spatbulaia, Brady, 403, 
417. 

Funafuti, On some New and Interesting 
Foraniinifera from the Funafuti 
Atoll, Ellice Islands, by F. Chapman, 
1-27. 

Gagrella, St oh, 474, 483. 

acuaria, Thor, (Sumatra). 467, 
tenescens, 7 bur. (Upper Burma), 
496; mentioned, 468, 473, 486, 

■ 506, 507. 

Alhertisii, Thor . (New Guinea), 
466, ' ■ 

> albieoxa. Loman (Java), 467, 
albitarsis, Sim. (Sumatra), 467- 
amboiiicnsis ,Thor. (Amboina), 467. 
armillatn. Thor., 492; mentioned,' 
468,484. 1 


Gagrella atrata, Sfol., 494; mentioned, 
467-469, 483, 485, 486, 496, 
504. 

atrorubra, Sim. (Lower Burma 
and Malay Peninsula), 468. 
bicornigera, Sim. (Lower Burma 
and Malay Peninsula), 468. 
bidentata, Thor ,, mentioned, 468. 
binotata, Sim., 499; mentioned, 
467; (Lower Burma and Malay 
Peninsula), 487. 
bipeltata, Thor. (Am), 467. 
biseriata, Sim, (Lower Burma and 
Malay Peninsula), 468. 
bispinosa, Karsch , 505 ; mentioned 
(Ceylon), 468, 488. 
eelerrima, Loman (Java), 467. 
cervina, Sim., 499; mentioned 
(Lower Burma and Malay Pen¬ 
insula), 467, 487. 

eeylonensis, Karsch , 499 ; men¬ 
tioned, 46S, 487, 

chaetopiis, Thor., 492; mentioned, 
468, 484. 

coneinna, Thor. (Sumatra), 467. 
conspersa, Thor. (Java), 467. 
crux*, O. With. 490; mentioned, 
468,484. 

dentata *, Q. With, 488; men¬ 
tioned, 467, 469, 472, 484. 
doeilis, J.oman ?, mentioned, 468. 
Loleschallii, Thor. (New Guinea), 
466. 

elegans, Sim. (Philippines), 460. 
ephippiata, Thor. (Sumatra), 467. 
erebea, 1 kor., 492; mentioned, 
468, 485, 

Few, Thor., 494; mentioned, 467, 
485, 486, 496. 

-,. var. humeral is. C. With , 

485. 

femiginea, loman, (China), 468 ; 
(Japan), 468. 

thivimaculata * , C, With , 498; 

mentioned; 468,472, 473,’ 486, 
i ragilis * ,0. I! 'ith, 493; mentioned, 
468, 4So. 

-, var. bispinosa *, C. With, 494. 

Hansenii®, C. With , 503; men- 
. tinned, 468,. 473, 483, 488. 
Hasseltii, Thor. (Sumatra), 467. 
liirta *, C. With, 492; mentioned 
(India), 468, 472, 485. 
hi&trionica, Thor,, 499 ; mentioned 

; (Upper Burma), 46*8. 487. 
illiisa, Sim. (Lower Burma and 
Malay Peninsula), 468. 
imperator *, C. With , 501; men¬ 
tioned (Nicobar), 4(»7, 483. 487. 
—var. dentata *, C. With , 501; 
mentioned, 488, 
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Gagrelia impcrator, var. imispinosa * 

C. With , 502 ; mentioned-(Anda¬ 
mans), 467, 469, 471,488. 
insculpiu, Pocock (Borneo and 
Java), 467. 

latielavia, Thor,, 406; mentioned 
(Upper Burma), 408, 480, 498. 
lepida, Thor, (Lower Burma and 
Malay Peninsula), 468, 491. 
Lomauii, Thor. (Java), 407. 
longipalpis, Thor. (Borneo), 467. 

1 uz on i ca, I Am am (Philip pi n es), 
466. 

Maindrom, Sim,, 496; mentioned 
(India), 468, 485. 

niiuax, Thor., 492 • mentioned 
(Upper Burma), 468, 484. 
mirabiiis *, C. With, 497; men¬ 
tioned, 468, 484. 

monaeantha, Jlerhst, mentioned, 
468, 505. 

monticola, Thor. (Sumatra), 467. 
niasonsis, Thor . (Nias), 467. 
nobilis* , 0. With, 489; mentioned, 
468, 474, 484. ' 

nocticolor, Thor., 494 ; ment ioned 
(Upper Burma), 468, 485, 496. 
obseum, Sim. (Philippines), 466. 
pataluwgensis, Sim. (Lower Burma 
and Malay Peninsula), 4(>S. 
plebeia , Thor., 502; mentioned, 
473, 488. 

pnllata, Thor. (Sumatra), 467. 
quadrivittata, Sim., 496 ; men¬ 
tioned, 468, 486. 
ramieornis, Thor. (Java), 467. 
rules cens, Thor., 496; mentioned, 

486, 497. 

serobicuhita, Thor. (Borneo). 467. 
fe'emigranofca, Sim. (Lower Burma 
and Malay Peninsula), 468, 
sepia, Loman , 505; mentioned 
(Java), 467, 472. 

siguatu, 8tof.htj.faj; 4,96; mentioned 

(India), 468,486. 

simplex, Loman, (Java), 467. 
vordidata, Thor., 41)2; mentioned 
(Upper Burma), 468, 47 L 484, 
spinulosa, Thor., 492; mentioned 
(Upper Burma), 468, 472, 485. 
splendens * , C. With , 506; men¬ 
tioned (China), 4(58, 470, 472, 
473. 

Stoliczesa * , ,C. With, 497 ; men- 
tioiled (Lower Burma and Malay 
Peninsula), 468, 486. 
tenuis, Loman ( Flores), 407. 
testaeea, Thor. (Java), 467, 
triangularis*. C. Wit fa 499; men¬ 
tioned (India), 408, 472, 473,.. 

487. 


Gagrella triangularis, var. fusca *, C. 
With, 500; mentioned, 487. 
tristis, Thor., 502 ; mentioned, 
488. 

varians *, O. With, 503; men¬ 
tioned (India), 468, 483. 496. 

-, var. dentata* , O. With, 504. 

variegata, Dot. (Java), 467. 
vestita, Thor. (Java), 467. 
viridis. Dot (Java), 467. 
voleanica, Dot (Java), 467. 
xanthostoma, Thor. (N T ew Guinea), 

466. 

(Melanopa) Aurivillii, Thor. (Java), 

467. 

(-)plebeia, Thor . (Upper Burma), 

468. 

(-) tristis, 27w/’.(Upper Burma), 

468, 472. 

Galathea, Rathkc , sp., 292. 
Galeopitbecus, Pall., mentioned, 445, 
448. 

Callus bankiva, var. domestica, liriss 
356. . 

Gammarella brevicaudata, Milne-Edtv., 
305. 

Gammaridm, 298,304. 

Gammarus ( Fabr .), Dana, 146. 
font amts, Moniez, 153. 
marinus, Leach, 304. 
pulex, Fahr 141. 
pate anus, Ham an n, 151, 153, 155. 
pnteamis, J(och f 143,147. 
acmimanm, Costa, 305. 
mhtemmeus, Leach, 141, 142, 147. 
Gastropods Ohytra and Linmotnichus, 
On the Structure and Affinities of 
the Tanganyika, by Lettiee Digby, 

. 434—442. 

Gaudryina attenuata*, Chapm ., 409; 
mentioned, 401, 416. 
baccata, Schwa tjer, 409. 
rotunda * , Chapm., 409; men¬ 
tioned, 401, 416. 
rugdsa, (V Orh, 401. 

Gemellaria lorieata, Linn., 98; men¬ 
tioned, 50. 

Geodesmus Irilineatua, Mec,:nlkojf\ men¬ 
tioned, 42. 

Geoplan idm, 41. 

Giardella, 214, 215, 217, 219, 221, 223. 
Gitaua Sarsii, Bocc/r, 301. 

Globigerirm, diOrbupm/, 164, 187. 
am ii lateralis, Brady , 404, 415. 
bulloides, d'Orb 187, 208, 404, 
415. 

- 1 var. t riloba. Reuss, 188, 208, 

404,415. 

conglobata, Brady, 404, 415. 
cretacea, Brady , 410. 
digitata, Brady , 404, 415. 
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Globigerina dubia, Eggcr, 104, 415. ■ 
Dufcertrei, d’Orh 404,4)5. 
pachyderm a, Eh\, 404, 415. 
rubra, d’Orb 404, 415. 
sacculifera, Brad//, 882, 404, 415. 
subcretacea *, Chapm 414; men¬ 
tioned, 404, 415, 417. 
Globigerina-ooze, 420, 425. 

Globigeriuse, 410. 

Globigerinidce, 187. 

Glyciphagus domestious, de Greer , men¬ 
tioned, 63. 

Goidelia japonica—a new Entozoic 
Copepod from Japan, associated 
with an Infusorian (Trichodina), by 
Miss A. L. Embleton, 211-229. 
Goidelia japonica *, Embleton, 227, 
229. 

Goodrich, E. S., Observations on Syllis 
vivipara, Krohn , 105-108. 

Goplana, Wrse&viowski, 154, 158. 

polonica, Wrzesniotvski, 154. 

Gromia, Dujardin, 312, 313, 331. 
fltmafih's, Dujcirdm, 331. 
granulata , Schulze, 332. 
ht/albia, Schlumberger, 331. 
stagnalis''*, West, 831; mentioned, 
342. 

temcola, Leid/f, 331. 

Guerna coalita, Norm., 304. 

Gymnopbrys, OienkowsJd, 31L 
com eta , Cienkows/d, 311, 342. 
Gymnura, Viq. tfliorsf., mentioned. 266, 
287, 447, 448. 

Gypsina, Carter, 198; mentioned, 2, 
163,164. 

globulus, JReuss, 198, 209, 382, 
407. 

inharens, Schultze, ftnote 17, 198, . 

209. 382, 387, 407. 
mehhesioides, Garter, 201. 
mdohesoides, Carpenter, 396. 
vesicularis, Parker <J* Junes, 198, 

209, 210, 387, 407. 

—var. discus, Goes, 199, 209, 

210 . 

-, ?ar. montieulus *, Chapm., 

200; mentioned, 209, 210, 407. 
—Tar. squamiformia *, Chapm., 
200; mentioned, 165,209,210, 
407. 

Haddonia, Chapm,, 6; mentioned, 8, 
164,183. 

minor *:, Chapm., 384; mentioned, 

382.400.416. 

Torresiensis, Chapm.fi; mentioned, 
7, 183, 207, 384, 389,391-393, 

400.416. 

Halimeda, mentioned, 1, 0, 165, 182, 
183,184,195, 389, 391, 397. 


Halimedon recti rosi ns, Della, Valle , 
303. 

Haplopliragmium, Bams, 28. 

agglutinans, d'Orb., 28 ; mentioned, 
400. 

ealcareum, Brady, 409. 

cassis, Parker , 408; mentioned, 

400, 416. 

nanum, Brady, 400. 
neocomianum, Chapm., 29, fig. 32. 
tesselatum * , Chapm., 408 ; men- 
_ tioned, 400, 409, 416. 

Harpinia crenulata, Barak, 30(5. 
neglecta, Bars, 300. 

Ilauerina, d’Orb., 178; mentioned, 

164. 

compressa, d’Orb., 381, 399. 
ornatissima, Karrer, 178, 207, 381, 
399. 

HaueriniruB, 178 
Hedimys, Ameghino , 285. 

Heleopora, Leidy, 323. 
petricol a, Leidy, 323. 
pieta, Laid//, 523. 

Heliophrys, Greeff] 336. 
vanahilis, Greeff. 336. 
varians, West, 33(5. 

Heliozoa and Bhizopods, Freshwater, 
by G. S. West/308-842. 

Helix nemoralis, Linn,, mentioned, 
33. 

Hemesclmra cruet? ta, Smifcfc, 73. 
sincera , Busk, 72. 

Ilemicentetes, Mivart, mentioned, 447, 
448. 

Hennellidse, 256. 

Hersilia, Philippi , 212, 213, 214, 224. 

apodiibnnis, Philippi , 212, 225. 
Hersiiiidm, 212, 213. 

Hersiliodes, Cam, 214, 215, 216, 217, 
219, 221, 223, 224. 

Heterophrys, Archer, 337. 

Fvckei, Archer, 338. 
myriapodu, Archer, 337, 

Ihwesii, Garb ini, 338, 
radiata*, West, 337 ;• mentioned, 
. 342. 

spinifera, Her twig $ Lesser, 337, 
various, Schulze, 336. 
Heterosfegina, d’Orb,, 18; mentioned, 
2,-163,164, 165, 205. 
costata, d'Orb,, mentioned, 20. 
curva, Mobi us, 205. 
depressa, d’ Orb., 18; men!ioned/20, 
205,-209, 382, 387, 394, 412, 
414. 

-, form A, 407, 412. 

-, form B, 407,412. 

-, var. simplex, d’Orb., 19. 

helvelica, Kaufmann, 19. 
smplex, d’Orb., 19. 




INDEX. 


521 


Hippolyte gracilis, Heller , 292. 
vurinns, Leach , 292. 
viral is, Otto , 292. 

Hipponyeidas. 437, 

Hipponyx conicus, Schumacher, men¬ 
tioned, 435. 

Hippothoa, Lam., mentioned, 50. 
divaricafca, Lam., mentioned, 70. 
expansa, Lawson , 69 ; mentioned, 99. 
expansct, Hincks, 69. 
hvalina, Linn., 70 ; mentioned, 48, 
99. 

rugosa , Stiinps., 59. 

Horn era, Lam., mentioned, 89. 

lichenoides, Pout., mentioned, 49, 
62, 63. 

Ilyala aqnilina , Della Valle, 299. 
pontiea, Ilathkc , 298. 

Prevostii, M.-Fdw., 299. 
Ilyalodiscus rubicundus, Hertwig & 
Lesser, 334. 

ffyalohmpe fenestrata, Greeff, 339. 
liyalosphenia, Stein, 325, 830. 
euneata, Stein, 325,342. 
elegans, Leidy, 325. 
lata , Schulze, 325. 

Hydra, Linn,, 228. 

Hydroehoerus, 285. 

Hyperammina, Brady , 182. 

rnxnosa; Brady,' 182, 207. 
Hyperiidea, 298. 

Hypsibunus, Thor., 474: mentioned, 
‘ 483. 

diadematus, Titov., mentioned, 474. 
vigilans*, O. With , 475.; men¬ 
tioned, 468, 472, 474. 

Hyssum, Norm. 4’ Stehhing , 295. 

producta, Norm. § Stehhing, men¬ 
tioned, 296. 

spinicauda, Walker *, 295 ; men¬ 
tioned, 307. . . 

Hystriciclcu, 286, 

Hystricomorphft, cheek-teeth of, 283. 
Hysirix lencum, Sykes, premolar of, 
• ‘283, 286; upper molar of, 290. • 


Idmonea atlantica, Forbes, mentioned, 
50. 

Involutina, Terquem , 29. 

conica, Schlmnberger, 30, fig. 32. 
Jonesi, Tmr/uem 4* Pictte, 29. 

Re mesial) a * , Ghapm., 29, fig. 32. 
Iphimedia minuta, Sars, 303. 
Iphimedichv, 303. 

IphinoS serrata, Norm., 294. 

Isoetes, mm;, 312, 331,339, 341. 
Isopoda, Lair., 295. , 

Jkeropsis Dollfusi, Norm., 296. 
Janindm, 296. 


Kinetoskias arborescens, Kor. $ Ban., 
mentioned, 58. 

cyathus, W. Thoms., mentioned, 

49. 

Krithe, Brady, Crosskeq 4’ Robertson, 

427. 

producta, Brady. 427. 
tumida, Brady ', 427. 


Lagena aentieosta, Reuss, 402. 
lagenoides, Will., 402. 
radiato-inarginata, Parker 4 Jones, 
402. 

spiralis, Brady, 402. 
striata, d' Orb., 402. 
lagenidm, 30,187. 

Lagenipora, Hincks, mentioned, 93. 
Lasius niger, Fedor., 370. 

Lecquereusia, Schlmnberger, 321. 
jimmied, Schlumberger, 321. 
spiralis, Blociimamn , 321. 
Lecy.tbium hyaUnum, Hertwig & Lesser, 
3&1- 

Leieschara coarcta , Sars, 68. 

Crustacea , Levinsen, 64. 
subgracilis, Levinsen , mentioned, 
45. 

Lemna minor, Linn., 331, 333. 
Lcnticulites rotulafa, Lam., 32. 

Lepralia, Johnst. , 71, 87, 93. 

borealis *, Waters, 73 ; mentioned, 
66, 99. 

cenvivomis, Smitt, 78. 
cruenta, Norm., 73: mentioned, 74, 
78, 99. 

degmitulc , Levinsen, SI. 
eliminata, Waters, mentioned, 92. 
fbliaeea, Ell. 4' Sol,, mentioned, 66, 
76,83. 

hippopus, Smitt, 75; mentioned, 
99, 102. 

incisa, Busk, mentioned, 75. 
Jcffreysii, Norman, 88. 
margaritifera, Quay 4* Gaim., men¬ 
tioned, 83, 85. 

megastoma, Busk, mentioned, 75. 
plana, Dawson, 65. 
porifera, Smitt, 75, 99, 101. 
port fern, Hincks, 75. 
sincera, Smitt, 72, 99. 

Smittii, Kir cheap., 66. 
spatulifera, Smitt, 87. 
trispiwsa, Johnst., var. Hincks, 
88 . 

tuhtilosa. Norm., 86. 
vitrea, Lorenz, mentioned, 75. 
Leptocheirus gnttatus, Gmbe, 305. 
Leptochlamys * , West, 325, 326. 

ampullacea * , West, 325, 342. 

■ Leptomysis apiops,■ Sars, 294. , 
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Leptophoxns fa] cat us, Sars, mentioned, 
300. 

Leucothoe, Leach , 302. 

spiniearpa, Ahildgaard, 302. 
euryonyx * , A. 0. Walker, 302, 
307. 

Leucothoida?. 302. 

Life-history of the Black-currant. Gall- 
mite, Eriophyes (Phytoptis) ribis, 
Westw., by C. Warburtnn and Miss 
A. L. Einbleton, 360-378. 

Ligia italica, Fa.hr. , 298. 

Ligiid.ee, 298. 

Lifjeborgift pallida, Spence Bale, 305. 
Liljeborgiclre, St el thing, 305. 
Limaeopsida?, 41. 

Limiiicvthere, Brady, 427; mentioned, 
418. 

fijiensis, Brady, 427. 

Li mn otroch u s T1 mm son i, Bern v., 437-442. 
Lingulimi, (VOrb,, 30. 

earinata, d'Orh 403, 417. 

-, yar. seminuda, Hantken, 403. 

nodpsaria, Bears, SO, fig. 32. 
ovalis, Sehwager, 31, fig. 32. 
Liobunnm, Koch, 470,471; distribution 
of, 469; mentioned, 505. 
rotundum, Lair., mentioned, 470. 
rupestre, Merhst , mentioned, 470. 
Lithoeolla, Schulze, 338. 

globosa, Schulze, 338. 

Litliopliylli! m, Ft til, 201, 896. 

on k odes, Meg dr., 201. 
Lithothamnion, Phil., mentioned, 1,25, 
26, 184, 201, 389, 392, 396, 397. 
Philippii, rar. funaihtiensis, Fosl, 
388, 389, 390. 

Littorina sulcata. Fill:,, mentioned, 439. 
Lihtda cassis, Parker, 408. 

Lituolidm, 6, 28, 183. 

Lituolina:-, 6, 28, 183. 

Lobosu, 309. 

Loxoeoncha., /SV«*fi, 397,. 427. 

■ alata, Brady , 427. 
australis, Brady , 427. 
honoluliensis, Brady, 428. 
uumda* , Chapm., 428, 433. 
Lysiaimssidie, 299. 

Macroeypris, Brady, 420. 
decora, Brady , 420. 

Maeroscelides, Smith, and other In- 
sectivoni, Rotes on the Brain of, by 
G. Elliot Smith. 443-448. 
Maeroscelides proboscicleus, Shaw, 443- 
448. 

Macrura, 292. ' 

Madrepora, Limi., 358, 359.: 

Mmra integrimana, Metier. mentioned, 
305, 

scissimana, Costa, 305. 


Masra truncatipes, Della Valle, 305. 
Malaeostraean Fauna of the Mediter¬ 
ranean, Contributions to the, by 
A. O. Walker, 290-300._ 
Maplestoniasimplex, Mac G mentioned, 
61. 

Marginopora vertebralis, Blainville, var. 

plicata, Dana, 181, 384, 

Marginulina costata ( Batsch), 408. 
glabra, dlQrlj,, 403. 
soluta, Beans, 408. 

Marsupials Dasyurus and Penuneles, 
On the Early Condition of the 
Shoulder-Girdle in the Polyproclont, 
by Robert Broom, 449-454. 
Marsupials, pre-milk dentition in, 
277. 

Mart-liana coluinimris, Thor. (Borneo), 
467. 

cuspidata, Loman (Java), 467. 
turrita, Thaw, mentioned, 468. 
Mediterranean: Contributions to the 
Malaeostraean Fauna of the Mediter¬ 
ranean, by A. O. Walker, 290-806. 
Megahema marshal lor urn, Swinltve, 351, 
352, 357. 

Megaluropus agilis, Form. , 305. 
Megamphopus cormitus, Form., 305. 
Megascolex, Templet., 109, 116. 

Bendyi, Spencer, 118, 1,27, 128. 
129, 133, 138. 

dorsalis, Fletcher , 118, 127, 128, 
129, 131, 138, 135, 136, 138, 
139. 

Fielderi, Spencer , 117, 128, 129 
138. 

Bronchi, Spencer , ,116, 128, 129 
133, 186, 138. 

Hoggiiy Spencer, 118, 127, 129. 
Illidget, Spencer, 121, 128, 129. 
intermedius, Spencer , 120, 127. 
129,188. 

minor, Spencer, 119, 128, 129. 
rubra, Spencer, 119, 127, 128, 129. 
tasmaniea, Spencer, 117, 128. 129, 
133, 136,139. 

Megascolides, McCoy, 109, 110, 

atfcemuitus, Spencer, .112, 127, 128, 

129, 130,154, 136. 

. australis, McCoy, 112. 128, 129 

130. ■. .".. ■ ' ; . 

hohartensis, Spencer , 111, 127, 328, 

_ 129,130,131. 

insularis, Spencer, 111, 127, 128, 
329, 130,131, 138. 
intermedius, Spencer , 130,127,128 
129, 130, 134,136, 138, 139. 

. roseus, Spencer, 112, 127, 128, 129, 

, o 130,138. ■■ 

tubercnlatus, Fletcher, 113, 128 
; 129, 131. • 7 
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Mogascolides victoria'!, Spencer, 111 , 127, 
128,129, 131, 138. 

Melanopa, Thor., mentioned, 474, 483. 
Auriviliii, Thor. (Java), 467. 
conspersa, Thor. (Java), 467. 
plebeia, Thor., 502; mentioned 
(Upper Burma), 468. 
fristis, Thor., 502 ; mentioned, 468, 
478. 

Mel it a palmata, Mont., 305. 
Melphictipella, G. 0. Sars, 304. 
Melphidippa, Boeak , 304, 307. 

"n. sp., A. O. Walker, 304. 

? sp., 307. 

Melphidippiche, St ebbing, 304. 
Membranipora, Blmnvl, 72. 
arotica, d’Orb., 60, 98. 
aretica , Lorenz, 60. 
armifera, Hi neks, mentioned, 62. 
catenularia, Jam., mentioned, 60. 
eornigera, Busk, mentioned, 62. 
crassimarginata, Hi neks, mentioned, 
49 

-var. inerustans, Busk, men¬ 
tioned, 49. 

craticula, Alder, mentioned, 62. 
cymbmformis, Hincks, mentioned, 

’ 61. 

Flemingii, Busk, mentioned, 62. 
fiuatroicles, Hincks, mentioned, 61. 
gala tea., var. multifida, Busk, men¬ 
tioned, 49. 

Ilians, Hincks, mentioned, 91. 
inerustans, Waters, mentioned, 49. 
lineal a, Linn., mentioned, 49, 60, 
98. 

lineala, f. Sophies, Sraitt, 60. 
maeilenta, Jullien , 61, 99. 
meinbranaeea, Linn., mentioned, 
62. 

monoBtachys, Busk, 59, 98. 
perfragilis, Mac GUI, mentioned, 49. 
Sophia*, form mat lira, mentioned, 

. 61 . 

SophUe, Busk, 60. 

Bpinifera, JohnsL, 61, 98. 
spitzbergensis, Bidenkap, men¬ 
tioned, 60, 61. 

trifolium, S. Wood , mentioned, 62, 
unicornis, Mem., mentioned, 61. 
Membraniporidaj, 49. 

Menipea, Busk, mentioned, 50, 56. 
arctica, Busk, 55. 
duplex, Levin sen, 57. 
gracilis, Levinsen, 55, 56. / 

». . Jeffreysu, Norm., mentioned, 57. 
Normani, Nordg., mentioned, 58, 
SrnittU, Kirchenpauer, 57. 

Smittii, Norm., 57. 
ternata, Hincks, 55. 

-, forma duplex, Smitt, 57. 


Meniseoessus, Cope, mentioned, 282. 
Metaphoxus, Bonnier , 299. 

Fultoni, T. Scott, 299. 
pectinatus, A. O. Walker, 299, 307. 
pect hiatus, Ohevreux, 300. 
typicus, Bonnier , 299. 
Microdeutopus algicola, Bella Valle, 
305. 

Microplana, Vejdovsky, mentioned, 41. 

humicola, Vejdovsky, 42. 
Microporella, Hincks, mentioned, 87. 
impressa, And., mentioned, 71. 
spatulifera, Smitt , 100, fig, 101. 
Miliolidm, 3, 168. 

Miliolina, Williamson, mentioned, 2, 
163, 164, 172. 

agglutinans, d'Orb., 176, 207, 381, 
383, 399. 

alveoliniformis, Brady , 177, 207, 
399. 

amygdaloides, Brady, 399. 
bieomis, Walker $ Jacob, 176, 178, 
207, 381, 399. 

Boseiana, rV Orb., 177, 207, 210, 
381, 383, 399. 

Boueana, d'Orb., 177, 207, 381, 
413. 

cireularis, Bornemann, 173, 206, 
381, 398. 

-, var. snblineata, Brady, 381, 

398. 

cultrata, Brady, 399. 

Ouvieriana, d'Orb., 381, 399. 
Ferussacii/c/’Uri., 175, 176, 207, 
381, 383, 386, 399. 

Funatiitiensis * , Chapm., 178, 207, 
210, 381, 399. 

labiosa, d'Orb., 173, 206, 381, 383, 

399. 

Linneana, d'Orb., 176, 207, 381, 
399. 

Linneeana, d’Orb., 176. 
maeilenta, Brady, 399. 
oblouga, Montagu , 177, 178, 207, 
381,386,399. 

Par ken, Brady, 175, 207, 381, 
.. 386,399. . ’ .. 
pulehella, d'Orb., 399. 
reticulata, d'Orb., 174, 206, 381, 
386, 399. 

scrobiculata, Brady , 178, 207, 399. 
seminultira, Linn., 176, 381, 386, 
399. 

subrotunda, Montagu, 173, 206, 
■381,399. ‘ 

Terguemiana, Brady, 174. 

. triearinata,'■ d'Orb., 174, 206, 381, 
\ 399. 

—, ' var.' Bertheliniana, : Brady, 
174,206,381,386,413. 

-, reticulated var., Mittett, 174. 
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Miliolina tricnrinata, striate var., Mite 
left , 174. 

-- } var. Terquerniaua , Brady, 

174, 206, 381, 386, 399. 
trigonula, Lem., 381, 386, 413. 
undos a, Jiarrer, 175, 206, 3S1, 
399. 

valvtilaris, Items, 172, 206, 383. 

-( Triloculma) reticulata, d’Orb., 

174. 

Miliolininm, 169. 

MilioUtes r in yens, Lamarck, 170. 

Millepora compressa, Sowerby, 77. 
mink ecu, Pallas, 16, 200. 
rubra: Lamarck, 16. 

Mil op us, Thor., mentioned, 470. 

Mitraria, Raf„ 240, 254, 255, 256, 
259. 

Moll i a granifera, Barrois, mentioned, 71. 
byalina, forma hyalin a, Smitt, 70. 

Monalysidium * , Chapm 3, 179. 
eylindraeeus, Lam., 381, 384, 413. 
lituus, Gmelin, 400. 
polita *, Chapm., 4. 

Sollasi 514 , Chapm., 3, 400. 

Monoculodes griseus, Bella Valle , 303. 

Monoporella sjnnulifera, Hincks, 74. 

Monti pora, Quo?/ cf Gaim ., ftnote 362. 

Morphology of the Palate in Neo- 
gnatlire, by W. P. Pycraft, 343-357. 

Mongeotia, Rhizopods feeding on cell- 
contents of, 333, 342. 

Mucronella, Hincks, mentioned, 81). 
eoccinea, Ahilcl ., mentioned, 87, 88. 
coccinea , Bidenkap, 87. 
eruenfa, Nordgaard, 74. 
labiata , Levinsen, 90. 
sincera, Rordgaard, 72. 
spimtlifem , Hincks, 74. 
ventrkma, Hincks, 89. 
ventricosa, var. connectens, Ridley, 
mentioned, 90. 

Munnidm, 297. 

Muscida*, 213. 

Myodocopa, 432. 

My riophy Hum, Rhizopods scarce among, 
338,339. < 

Myriozoum, Donati, 65. 
coarctum , Bidenkap, 68, 
coarctum, Bars, 65, 67, 68 ; men¬ 
tioned, 99. 

., cntstaceum, Smitt, 64.' '• ■ 

■ , planum, Hincks, 65. , 
pulchnm, Ortmann, 69. 
subgraeile, d’Orb., 69; mentioned, 
45, 65, 67, 68, 99. 
truneatnm, Pall,, 65, 67, 

Myrmecobius, Waterh., mentioned, 277, 
446. 

Mysidapsis, Bars, 293. 

angusta, Bars, mentioned, 293, 


Mysidopsis didelphis, Norm., men¬ 
tioned, 293. 
gibbosa, Bars, 293. 
serraticauda *, Wafers, 293, 807. 

Rannastacus longirostris, Bars, 291. 
Hassopsis, Smith, mentioned, 437* 
nassa, Smith, 442. 

Rau til us Becearii , Linn., 196. 
crisp us, Linn., 203. 
deprcssulus, Walker & Jacobs, 202, 
macellus, var. a, Field el &; Moll, 
203. 

pertusus , Forskal, 179. 
repay dm, Fichtel & Moll, 196. 
striatopunctalus, Ficlitel tit Moll, 
203’ 

u/idrilicatulus, Montagu, 202. 

- (Lituus) aridlms, But sell, 179. 

Ravicula divergens, Raffs, 318. 
major, KueL\. 318. 
vivid is, Kvd,:\, 318. 

Rebela, Lady, 321. 

ambigua, Cash, 321. 
barbata, Leidy, 323. 
bigibbosa, Penard, 323. 
earinata, .Leidy, 322. 
collaris, Leidy, 321, 322. 

-, var. lageniformis, Penard , 

321. 

dentistoma, Penard , 822. 
flabellulum, Leidy, 322, 
galeata, Penard, 823. 
hippoerepis, Leidy , 323. 
rnUitaris, Penard, 321. 
Rematodemus, Graff, mentioned, 41. 
Neognathm, Some points in the Morpho¬ 
logy of the Palate in, by W. V. Py- 
craft, 343-357. 

Reonipbargus, Stcbbrng, 143, 145. 

Rereia-diversicolor,; 0. F. Mutter, 107. 
Rerine, Johmi 248. 

Resselsdorf, On some .Fo ram ini leva, of 
Tithonian Age from the Stramberg 
Limestone of*, by F. Chapman, 28-32, 

. Hiceaflamkornu, Heller, 299. 
Riplmrgus, Sclmdtc, 141, 144, 140. 
aquilex, Schiodfce, 141,142, 147. 
Croatia ns, Jimmie, 157. 
fontanus, Spence Bade. 142, "144, 

■ 153,; , ■ 

Forelii, Hitmh., 149. 

Roehiaims, Spence. Bate, 142, 144, 

150, 161. y 

Moniezi, VtrzesiomJd, 143. 
pntemius,K och, 142,143,144,147* 
152,156. 

puteanus, Hosius, 152. 

-, var. Forelii, Humbert, 149. 

-—, var. Yejclovskyi, iVrzes- 
niowski 149. 
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Niphargus stylus, Sehibdte, 141. 
sfygiit, s‘, 'Westwood, 147. 
subterraneus, Leach , 144, 147, 152, 
155, 161. , 

ini rcnsis, Wrzesniawski, 149. 

Viroi, Ckcvremv , 145. 

Nitzsehia, 1/assail, 551. 

Nodosaria, Lam., mentioned, 5. 
comata, Bafsah, 402. 
communis, (VOrb., 402. 
eonsobrinu, d'Orb., 402. 
filiform is, d'Orb., 402. 
i nterce 11 ularis, Brady, 405. 
limbata, d'Orb., 402. 
obliqua, Linn., 403. 
panperata, d'Orb., 402. 
plebeia, Bevss, 402. 
proxima, Silvestri, 402. 
punctata, d'Orb., mentioned, 3. 
Boemeri, Nmgehoren, 402. 
scalaria, Batsch, 402. 

-, var, separans, Brady, 402. 

subcaiialiculata, Neugchoren, 405, 
vertebralis, BaUch, 403. 

Nodosa,rii me, 50. 

Nonionina, d'Orb.. 202; mentioned, 163, 
164. 

depressula, Walker <$• Jacob, 202, 
209, 407. 

soapha, F. § M., 407. 
nmbiliojitada, Montagu, 202, 209, 
407. ' 

Nothoproeta perdicarins, Kittl., 355. 
Notoryetes, Stirling, mentioned, 446. 
Nototropis guitatm, Costa, 304. 

spinnlieauda, Costa, 304. 

Nubecula ria, Deframe, 16S. 

Bradyi, Mittett, 169, 206, 210, 381, 
383,413. 

Bradlayi read Bradyi, Millet t, .383. 
divarieata, Brady,' 168, 206, 210, 
381, 386, 398. ‘ 
iujlala, Brady, 169. , 
laoiinenaifl (Jhapm., 169,206,210, 
381, 386, 413. 

lueifuga, Defmnce, 168, 206, 381, 
386, 398. 

tibia, Jones <$• Parker, 398. 
Nubemilaritme, 168. ■ ■ ■ 

Nmnmuiimdas, 18, 202. 

Xummulitinaj, 18, 204. 

Nyctibius, Vmll., 353. 

Nyclophilus, Lea,eh, mentioned, 447. 

Obesiella* Bidew., 463, 465. 

lyonsiellm Bidew., 463-465. 
Obesiella lyonsiellsa * , anew Species of 
Gopepod Crustacean, by W. Gf. Ride- 
wood, 463-465. 

Oceanodrbma leuoorrhoa, Vieill., 356. 
Octodontkte, 285; . 


Oculinidm, 390. 

CEdieerkhe, 303. 

(Eclieerus griseus, Bella Valle, 303. 
Oithina, Aid. $ Home., 222. 

spinifrons, Boeo/e , 306. 

Oncma mediterranea, Claus, 306. 
Oncobunus, Thor., mentioned, 505. 
galeatus, Thor. (Upper Burma), 
468. 

Oniseoicla, 298. 

Oyerciilina -iucertus, d’Orb., 29. 

involve ns, Reuss, 178. 
Ophtlialmidium cornu*, Chapnt., 399, 

. 408,416. 

inconstans, Brady, 408. 
tumidulum, Brady, 399. 

Opiliones palpotares, mentioned, 468. 
Orbiculina, Lam.,AlL 
Orbitoides, Schaff,, mentioned, 18. 
Orbitolites, Lamarck, mentioned, 2,163, 
164,180. 

complanuta, Lam., 181, 207, 381, 
386, 392, 394, 400, 414. 

-, var. lacmiata. Carpenter, 

384. 

——, var. plicata, Dana, 209, 382, 
384,413. 

duplex, Carpenter, 182, 381, 400 
414, 

laeiniatm, Brady, 384. 
marginalia, Lam., 180, 207, 210 
381, 386, 394, 400, 412, 414. 
tenuissima, Carpenter, 24. 
Orbitulim versicalaris, Parker & Jones, 
■ 198. : . ;/ 

Orbulina universa, d'Orb., 404, 415. 
Orchestiidie, 298. 

Orchomene Batei, Bars, 299. 

humilis, Costa, 299. 

Ortbopleota elavata, Brady, 402. 
Oryzorycfees, Grand., mentioned, 447, 

. 448. 

Osthimosia, * Lullten, mentioned, 50, 93. 

eveza, Jidlien, mentioned, 96. 
Ostracoda from Funafuti, by F. Chap¬ 
man, 417-433. 

Othelosoma, Gray, mentioned, 41. 
Otocyon, LichL , 282. 

Oweuia, Bella Chiaje, 230, 239, 251, 
255, 260. 

filiform is, Bella Chiaje, 250, 259, 

' 260. 


Pace, S.', On the Anatomy of the Prose- 
branch Genus Pontiotbauma, E. A. 
Smith, 455-462. ■ 

——- On the Oorallnm' of Turbinaria, 
.. 358-360. 

: Paehygrapsus inamoratas, Fabr., 292. 

■ Paisemon Squilla, Fabr., 292.'' ■ 
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Palate in the Neognatboe, Some points 
in the Morphology of, by W. P. Py- 
craft, 843-357. 

Faleocavia, 285. 

Palmicellaria Skenei , var.//vVZm\Hineks, 
80. 

Pamphagus, Bailey , 830. 

curvus, Leidy, 331. 335, 842. 
hyalin us, Leidy . 330. 

Panthalis, Kinb., 248. 

Pantopoda, 306. 

Paracrangonyx, Si ebbing } 146,154. 
Paranihura nigro-punctata, Lucas, 296. 
Paratylus guttatus, Costa, 304, 807. 
ve diomen sis, Spence Bate, men¬ 
tioned, 804. 

Pafcellina corrugata, Will., 382, 384, 405. 
Pelagic Foraroinifera, 415. 

Peloinyxa, Greeff, 309. 

palustris, Greeff, 809, 310. 
villosa, Leidy, 310. 

Peltidiidaj, 213. 

Peneroplidince, 3, 178. 

Peneroplis, Montfort, 3,164, 179. 

arietinus, Batsch , 179, 207, 381, 
t 386, 400. 
iituus,. Gmelin, 381. 
pertusus, Forskdl, 179, 207, 381, 
386, 400. 

pertusus, Forsk., type c, Brady, 179. 
periasas, Forsk., type d, Brady, 180. 
Sol Iasi, Chapin., 881. 
(Monalysidium) cylindracems, La¬ 
marck, 180, 381, 384, 413. 

(-) Iituus, Gmelin, 400. 

(——) polita * , Chapm., 4, fig. 26. 

(-) (?)politus, Chapm., 180, 207, 

210 . 

(-) Sotlasi, Chapm, *, 3, 180, 

207,400, 

Perameles. Geaffr,, mentioned, 444-446. 

obesula, Geoffr,, 451, 454. 
Perameles and Dasyurus, Shoulder- 
girdle in, by Robert Broom, 449-454. 
Perioeulodes longimanus, Spence Bate , 
803. 

Perissogasi er, Fletcher , 109. 

Petrogaie, Gray, , 449,452. 

Plmlnngiida*, Sew and Old, from the 
Indian Region, by 0. With, 466- 
509. 

Phauomys, Ameghino, 285. ■ 
Phascologale, Wayn., mentioned, 277, 
Pherusa bispinosa, Febeski, 303, 
Philonotis font an a, Brid.,'3 22. 

Philontis fontana, read Philonotis fon- 
tana, Brid., 322. ' 

Photida?, 305, 

Photis longieaudata, Spence Bate , 306. 

BehiJiardi , Della Valle, 8065 ■. 

Phoxocephaliche, 299. 


Phoxocephalus chelatus, Bella Valle t 
299. 

pectinatus, A. 0 . Walker , 299. 
simplex , Caiman, 299. 
simplex, Norm., 299, 300. 

Phoxus simplex, Spence Bate Westw., 

300,307. 

Phrosina semi-lunulata, limo, 298. 
Phtisica marina, Slabber, 306. 
Phylactella, Hincks, mentioned, 90, 91. 
collaris, var., Norm., mentioned, 91. 
grandis, Hi neks, 90. 
labiata, Smitt, 90, 100. 

Phytoptidjc, 367. 

Phytoptis read Bhytoptus ribis , Westw., 
366. 

Placoeephalus kewensis, Moseley, men¬ 
tioned, 34. 

Placocysta, Leidy , 328. 

spinosa, Leidy , 328. 

Placopsilina, d'Orb., 164, 183. 

cenonnma, d'Orb,, 183, 207, 400. 
Plagiaulacidai, 284 ; incisors of, 284 ; 
molar of, 282. 

Plakopus ruber, Schulze, 884. 

Planarian Worm, a new European 
Species of Terrestrial (Rhynchodemus 
Howesi), by R. F. Seharff, 33-42. 
Planispirina communis, Segiienza, 399. 

exigua, Brady, 381, 899. 
Planorbulina, d'Orb,, 163, 192. 
acervalis, Brad//, 382, 392, 418. 

——, var. fimbriata *, Chapm., 193, 
208,210,405. 

larvata, Parker <j' Jones , 165, 198, 
382, 405. 

-, var. erispaba * , Chapm,, 193, 

208, 210, 405. 

Mediterranensis, d'Orb., 192, 208, 
385,405... 

reUeukta, Czjzek, 194. 
retimiculata, Parker V Jones, 882, 
385,413. 

vulgaris, var. larvata, Parker & 
Jones, 193. 

Planularia, Branni, Burner, 81. 
Platybuniis minus, Loman (Sumatra), 
467; mentioned, 469, 

Platyeopa, 488. 

Platydemus, Graf, mentioned, 41. 
Plecanium rngosum , Reties, 185, 
Pleonexos gammaroides. Spence Bate, 
■' 306. 

Pleurocope dasyura, A. O. Walker * . 
297, 307. 

Pleurogonium, mentioned, 297, 298. 
Pleuromma abdominaie, Chus, 306. 
Phmophrys?■ amphitremateules , Archer, 

330. 

sphteriea, .Clap et Lachm., 380. 
Pleurotomaria, Befr., mentioned, 437. 
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IMeurotomaria Beyriellii, Hib/eudorf, 
-142. 

Plourotomella, Fern'll, mentioned, 456, 

459. 

Podargus Immeralis, Fig. § Hors/,, 854. 
Podicops cristatus, Linn,, 850* 
Podocopa, 418. 

Polychreta of the Family Ammocharichc, 
by A. T. Watson, 280-260. 
Polymastodon, Kraats , incisors of, 284. 
foliatus, Cape, 284, 
taoensis, Cope, mentioned, 282. 
Polymastodontidm, molar tooth of,282; 
incisors of, 284. 

Polymorphina communis, d'Orb., 403. 
compressa, d'Orb., 408. 
gutta, d'Orb., 408. 

Seguenzana, Brady, 403. 

Poly morphi ninaa, 187. 

Polystomella, Lam., 104, 203. 

” crispa, Linn., 203, 209, 382, 407. 
mace Ha, Fiektel tf Moll, 203, 209, 
382, 407. 

strmtopunctata, Field el $ Moll, 
203, 204, 209, 382, 413. 
subnodosa, Munster, 203, 204,209. 
Polystomellinaa, 202. 

Polytrema, Brno, 1, 2, 15, 164, 200. 
hrunmscens, Dana, 395, 
mescntericum, Carter , m en tion ed, 
17. 

minmeenm, ’.Pallas, 1(5, 200, 209, 
382. 887-898, 407, 416. 

—, var. alba, Carter, 201, 209, 
888, 393, 407. 

-, var. album, Carter, 201. 

——, var. involva * , Chapm., 17,18, 
201, 396. 

planum, Carter, 201,209, 210, 387- 
' 598, 896, 407, 413, 416. 
rubra, Lain., 16. 
utriculare, Carter, 12, 195. 
Pmnatoceros triquetcr, Linn., 107* 
Pom'phblyx ophrys, Archer , 339. 

pimicoa, Archer, 889. 
Ponmiothauma abyssicola, E, A. Smith, 

■ 469. 

mirabile, E. A. Smith, mentioned, 
455, 456-462. 

Ponthiotbawna, K A. Smith, On the 
Anatomy of the Prospbraneh .'Genus, 

". .by "8, Pace, 455-462.' ■ 

Pontocypris, Brady, 418. 
attenuate, Brady , 419. 

. faba, Reuss, 418/ 
sieula, Brady, 419. 

Pontoporeiid®, 299, ^_ 
Porcellidiura vxrida, Philippi, 306. 
Poreila, Cleve, 50, 76, 81. 

acutirostris, Smitt, 66, 76, 78, 83, 
85, 99. 


Porel la bicorn is, Busk, mentioned, 80. 
cervicornis, M.-Edio., mentioned, 
76, 77, 78. 

compressa, Sow., 77, 78, 85, 99. 
compressa, Hincks, 77. 
concinna, Busk, 77: mentioned, 
48, 76, 79, 80, 99. 

-, granular var., Hincks , 79. 

elegans, Alder , mentioned, 80. 
elegantula, d'Orb., 76 ; mentioned, 
82; fig. 103. 
elegantula, Levinsen, 81. 
glaciata * , Waters , 78, 99. 
inflate Waters, 83; mentioned, 
76,84, 85, 99. 

hevis, Flem., mentioned, 76, 81,88. 
-, forma lepraMa , mentioned, 

84. 

-, var. subcompressa, Busk,. 

' mentioned, 84. 
lands, Smitt, 83. 
lorea, Alder, mentioned, 76, 80. 
major, Hincks, 83. 
malleolus, Hincks, 76. 
margaritifera, Quay cf Gaim., 76, 
marsupium, MacCrl, 76; mentioned, 

85. 

minuta, Norm., mentioned, 76. 
nitidissima, Hincks, 76. 
obesa *, Waters, 84; mentioned, 
85, 100. 

patens, Smitt, 77. 
perpusilla, Busk, mentioned, 76, 
81, 82. 

plana, Hincks , 79, 99, fig. 104. 
proboscidea, Hincks, 79. 
propinqua, Smitt, 78, 104. 
rostrata, Hincks, 76. 
saccata, Busk, 81, 82; mentioned, 
50, 76, 78, 85, 99. 

Skenei, EIL § Sol., 79. 

—, forma plana. Hincks, 79. 

--, var, proboscidea, Hincks, 79, 

' 90 * ' ' ■ . ' ■ : „■ ' 

— — , var. trklens, Kirchenpaiter, 

SO, fig. 103. 
struma, Norm., 77. 
surcularis, Busk, mentioned, 77. 

-- (Lepralia) margaritifera. Quay *$* 

Gaim., mentioned, 85. 

Porina, d'Orb., mentioned, 87. 

■ ciliata, forma 'dura,-. Smitt, 74. 
3S T orm., 86,100. 

Porites, Lam., 864. 

Posidonia, Brown, mentioned, 291. 
Oanlini, Km., 292. 

Prolagus sard us, R. Wagner, mentioned, 
275. 

Psammocora. Dana, 389. 

Pseud arthromer us,. Karsch, mentioned, 
472. 
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Pseudarthromerus spur ins, Kursch 

(Ceylon), 468, 4(59. 

Pseudochirus, Ogilby , 449, 452. 
Pseudocuma cercaria, v. Benedev, 294. 
PseudodifHugia, Schhmbcrger, 530, 
gracilis, Schkimberger ,, 330. 
Peeudofiustra palmata, Sars, 71, 99. 

solida , Bidenkap, 71. 

Pseudomma sp., 298. 

Psittacotherinm, Cope, 2S4. 

JPteroceras, Lain., mentioned, 437. 

Pullenia obiicpiiloculata, Barker if Jones, 
404, 415. 

Pulvinulina, Barker if Jones , 190. 
auricula, Field el $ Moll, 407. 
canariensis, d'Orb ., 407, 415. 
concentrica, Barker if Jones, 407. 
elegans, d'Orb., 407. 
exigua, Brady, 407. 

Hauerii, d'Orb., 407. 
lateralis, Brady , 407. 

Menardii, d'Orb., 406, 415. 
oblonga, Williamson, 196, 209. 
patagonica, d'Orb., 407. 
proceda, Brady , 407. 
punctulata, d'Orb,, var, seabra*, 
Chapn., 407, 411, 417. 
repanda, Fiehtel cj• Moll, 196, 209, 
407. 

-, Tar. concamerata, Mont,, 407. 

tumida, Brady , 406, 415. 
Pustularia rosea, Gray, 16. 

•Pyeraft, W. P., Some Points in the 
Morphology of the Neognathse, 343- 
357 

Pygoscelis, Wagl, 357. 
tamiata, Beale, 356. 

Pyripora catenularia, Jameson , men¬ 
tioned, 50. 

Quadrula, F, E. Schulze, 323. 
irregularis, Archer , 324, 342. 
mouensis , Cash, 324, 
symmetrica, F. F. Schulte, 328,324. 
Quinqueloeulina agglutinam , d’Orb., 
176. 1 

Bosckma . d’Orb., 177, 178. 
Boueana, d'Orb., 177. 

Ferussacii, d’Orb., 175. 
ornatissima, Karrer, 178. 
reticulosa, d’Orb., 175. 

' mdosa , Karrer, 175. 

Emnulina cervieornis, Chapm men¬ 
tioned, 5. 

globulifera, Brady, 404. 

Reophax scorpinrns, Mont/ort,4Q0. 
Beptaflustrim arctica, d’Orb,, 60, 61. 
Rete.pora 97,.. 

eellulosa, Linn., 96, TOO,; 


Itetepora cellulose, Smitt, 96. 
elongata, Smitt, 97, 100. 
ekmgafa, Levinson, 97. 
tcnella ., Ortmarm, 97. 

Wallichiana, Hincks, 97. 
Reticulosa, 311. 

Rhnbdammina, Sars, mentioned, 5. 
Rhabdnimnininae, 4, 182. 
Rhamphostomella, Loren::, 50, 91, 93. 
bilaininata, Lliveks, 104. * 

bilaminata , Lorenz, 92, 104. 
costal a, Loren:, 91, 100, fig. 10-1. 
plicata, Smitt, 92, 100, fig, 101. 
plicata, Lorenz, 92. 
scabra, Smitt , mentioned, 92. 
Rliaphidiophrys, Archer, 339. 
pallida, Schulte, 339, 342. 

•viridis, Archer, 339. 
Bhapidodendron album, Mubins, 395, 
Rhea, Moehr., 344, 345, 346. 

americana, VieilL, 355). 
Rhizainmina, Brady , mentioned, 5. 
Rhizopoda, Bnj., 309, 

Rhizopods and IleHozoa, Freshwater, 
by 0. S. West, 308-342. 
Rhynehoclemidte, 41. 

Rhynchodenius, Leidy, 38-42, 

albieollis, Graff, mentioned, 41, 
bilineatus, Metschner , mentioned, 
35, 41. 

Howesi *, Scharff, 33, 38, 39. 
nematoides, Loman, mentioned, 
35. 

ochroleucus, Graff, mentioned, 85, 
pyrenaicus, Graff, mentioned, 41. 
ScharfB, Graff, mentioned, 85, 39, 

40. 

terrestris, O. F. Muller, mentioned, 
39, 42. 

Rhynehodeimis Howesi: a new Euro¬ 
pean Species of* Terrestrial Planariau 

Worm, by R. F. Seharif, 38.*12. 

Bbynehopom, Bincks, mentioned, 98. 
longirostris, lHooks, mentioned, 
49. 

liidewood, W. (r., On Obesiella jyon* 
Biel lie, a now Genus of Oopepod Crus¬ 
tacean, 463-465. 

Rissa tridaetyla, Linn., 856, 

Robulina mtmodoas, M mister, 203. 
liobulus cuUmhes, M on if or t, 82. 
Rodentia, two dentitions in, 277. 
Rosalina araucana, d’Orb., 190. 
bnlloides, d’Orb., 189, jffcnote 411. 
gtohidaris, d’Orb., 190. 
orbicularis, Terq,, 191. 

Boeyi, d’Orb., 189. 
rugosa, d’Orb., 190. 

Saulcii, d’Orb., 190. 
squamosa, d’Orb., 385. 

: ' Btlardeboma, d’Orb., 191* 
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Botalia, Lamarck, 196. 

Beccarii, Linn., 196, 209. 
spiculotcsta, Cartel’, 18*1, 
squamosa, d’Orb., 085. 

Bnlailiidw, 10,188. 

Rotaliinm, 11, 189, 

Rotalina amirmnoides, Beam, 195. 
oblong a, Williamson, 196. 
retimlata, Czjzek, 194. 

Unger imm , d’Orb., 194. 

SageueUa, Brady, 4, 5, ft.note 18*2. 
frondeseens, Brady, 4; mentioned, 
5, 6, fig. 26, 

Sagemmt*, Chapm 4, 163, 164,165, 

( 182 . 

frondeseens, Brad a, 4; mentioned, 
5, 6, 26, 182, 207, 388, 391- 393, 
400. 

Sngrina, cl! Orb., emend. Barker § Jones, 
187; mentioned, 3, 
columella,ris, Brady , 404. 
divaricata, Brady, 168. 
raplmnus, Barker f Jones , 1ST, 208, 
382, 387, 403. 

Salmaeina Dysteri, Huxley, 107. 

8a pphmna, Thomps., 221. 
Sapphirinidoe, 213. 

Sarsiella, Norm., 432. 

sculpt a, Brady, 432. 

8charil, B. 1<\, It hynch odeums Howesi: 
anew European Species ofTerrestrial 
Plnnarian Worm, 33-42. 
Sebismopora, MacGillioray , mentioned, 
30, 93. 

Schizopoda, Lair,, 203. 

Sehizoporella, Hincks, mentioned, 84, 
'93, 

auriculata, Hans., 66. 
biaperta, Mick, 06 ;''mentioned, 

84. 

Candida, Simpson, 06. 
cinc/a, Hlnckn, 65. 
amenta, Hineks, 73. 

Crustacea, Swill, 64, 99. 
crushum, Lorenz, 64. 
elm woodue *, H aters, 66, 99. 
Harmsworthii * , Waters, 65, 99. 
byalina, Linn., mentioned, 50. 
limbata, Lorenz. 66, 
linearia, Hass., 66. 
pulcherrima, Mac Gil lie., men¬ 
tioned, 75, 
sinuosa, Busk, 66. 

■ ' stylifera, Bevinsen, 66. 

unicornis, Johnst., mentioned, 91. 
Sdurkhe, 278. 

Sciurus Brookei,, Thomas , mentioned, 

, 278. 

Prevosti, Besm,, 278. 
vulgaris, Linn., 278. 


Scotomenia, Sim., mentioned, 471, 474, 
cetrata, Thor. (Upper Burma), 468, 
472, 505. 

Scrupocellaria, van Benedcn, mentioned, 
50, 79. 

BclilU, airier, 54, 55. 
elongata, Smitt, 38,98; mentioned, 
56. < ■ 

gracilis, Busk, mentioned, 56, 57. 
Peachii, Busk, 58, 98. 
seabra, van Benedcn-, 54, 98; men¬ 
tioned, 58, 80. 
seabra, Norm., 54. 

——, forma elongata, Bidenkap, 
58. 

Smittii, Norm., 57,98 ; mentioned, 
56, 58. 

ternata, var. gracilis, Smitt, 55, 
98; mentioned, 58. 

Semiflustrellaria arctica, d'Orb., 60, 61. 
Serpula, Linn., 388, 389, 390, 392, 416. 

hicornis, Walker & Jacob, 176. 
Shoulder-girdle, On the Early Condi¬ 
tion of the, in the Polyprotodont 
Marsupials Dasyurus and Perameles, 
by Robert Broom, 449-454. 
Sigmoilina eelata, Costa, 381, 399. 
Siphogcnerina ( Sagrina ) 'raplmnus* 
Parker & Jones, 187. 
Siphonostomida;, 213. 

Siriella Clausii, Sars, 293. 

Smith, G. Elliot, Notes on the Brain of 
Macrescelides and other Inseetivora, 
443-448. 

Smittia, Hincks, 77, 91; mentioned, 
50. 

abyssicola, Norm-., mentioned, 90. 
Jacksonii*, Waters, 87, 100, fig. 
105. 

lamellosa, Smitt, mentioned, 88, 
fig. 105. 

Landsborovii, Johnst, var., 90, 
100, 104, 

—var. porifera, Hincks, 75. 
Peachii, Johnst, 89, 90, 100. 

--, var. ' octodentata, Hincks, 

mentioned, 89. 
pUeaia, Hincks, 92. 
porifera, Lorenz, 75. 

■ pmstans, Hincks, mentioned, : 88, 
reticulata, MaeGUlie,, mentioned, 

73,90. 

reticulo-punctata, Hincks , men¬ 
tioned, 90. 

rigida, Lorenz, mentioned, 90. 

■ trispinosa, Johnst *, mentioned, 89, 

' 90.: 

——, var. arborea, Bevinsen, 88.,, 

:: •—var. lamellosa, Smitt, 88, 

100 ., 

variolosa, Johnst mentioned, 89. 
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Smittia ventricosa, Hass., mentioned, 89, 
90. 

-, var., 89, 100, fig. 105, 

Spanioroys, Ameghino, 285. 

riparius, Ameghino, upper molar 
of, 290. * 

Spergo, Dali, 455. 

elandiniforuiis, Dali, mentioned, 
456. 

gpermidueal Glands, &e., in Australian 
Earth-worms, by Miss (4. Sweet, 109- 
139. 

Sperxnophilus, Guv., incisors in, 279. 
citillus, Linn., mentioned, 278. 
leptoclactylus, Lichtenstein, men¬ 
tioned, 278, 

Sphserastrum, Grmff, 388. 
coiHjlobatwn , Greeff, 888. 

Fockei, Archer, 838, 

Spta’oidina dehiseens, Darker $ Jones, 
404, 415. 

Sphmroma, serration, Fa.br., 296. 
SplneromicUu. 296. 

Sphagnum, Bitten,, 309, 815, 321-825, 
u 328, 339. 

cuspidatuin, Ehrh., 338. 
Sphenoderia, Sehhmberger, 32S. 
jmirostris, Pen arc!, 329. 
lenta, SLhlumb., 328, 829. 

——, Tar. fiesirostra, Penard, 
329. 

Spirillum, JShrenb 10,164,188, 
decora ta, Brady, 410. 

-, var. unilateral, Chapm 

405, 410, 417. 

imequalis, Brady, 10, 11, 382, 
404. 

limbata, Brady\ 11, 404. 

-, var. denticulata, Brady, 11. 

spinigem * , Chapm., 10, 1.88, 208, 
210, 382, 404. 
tuberculafa, Brady, 10,11. 
tuberculato-limbata *, Chapm 11, 
188, 208, 404. 
vivipara, Ehrenh 382, 404. 
SpiriUinma, 10,188. 

Spirolina, Lam., mentioned, 3. 
agglutimns, d'Orb., 28. 

•-( Spirolimtes) cylindroma, Lain., 

180, 

SSpircIoeulba, d*Orb. } 164,170,175. 
aeutimargo, Brady, 172, 206, 381, 
398. 

antillarum, d'Orb., 171, 206, 881, 
886,398. 

a speru!a, Karrer, 898. 
canaliculata, d'Orb., 381, 413. 
orenata, Karrer , 381, 398. 
exeavata, d'Orb,, 170, 171, 206, 
898. _ 

foViOiaia, Egger, 171. 


SpiroLoculina fragillissima, Brady, 898. 
grata., Terquem, 171, 206, 381,386, 
398. 

impressa, Terquem, 170, 171, 398, 
408. 

lamella, Eager, 171. 
limbata, d'Orb., 398. 

—Brady , var., 408. 
nitida, diOrb., 171, 381, 386, 398. 

-var. foveolata, Egger, 171, 

206,210,381,386,398. 
parvula *, Chapm 398, 408, 416, 
plauulata, Lam., 171. 
robusta, Brady, 170, 206, 398. 
tonuiseptata, 'Brady, 172, 206, 398. 
tortuosa *, Chapm., 171, 206, 210. 
Steatornis, Bumh 354. 

oaripensis, Hrnib., 357. 

Stiehomys, Ameghino, *286. 

constans, Ameghino, upper molar 
of, 290. 

Strombiclm, 437. 

Strombus, Linn., mentioned, 440. 
Strufchio, Linn., mentioned, 347. 

Syleus, Thor., mentioned, 505. 

niger, C. L. Koch (India), 468, 
Syllis Armandi, Cla/parMe, 105. 
ineisa, Fabr., 106, 
prolifera, Krohi, 105. 
vivipara, Krohn , 105. 

Syllis vivipara, Krohn, Observations on, 
by E. S. Goodrich, 105-108. 
Synchelidium haplocheles, Gruhe, 808. 
Systenocentrus, Sim,, mentioned, 505, 
quinquedentatus, Sim. (Cambodja), 
' 467. 

Sweet, Miss G.,Ou the Structure of the 
Sperinidueal Glands and Associated 
. Parts in Australian Earthworms 
109-139. 


Talpa, Linn., mentioned, 445, 447, 448. 
Tanganyika Gastropods Ghytra ami 
Limnotrochus, On the Structure and 
'Affinities of the, by Lettloe Dig by, 
434-442. 

Taraonemus, Can. Fans,, 875. 

Temora dnbia, Lubbock, 306. 

Testacea, 312. ■ 

Testes and Sperm-sacs of Australian 
Earthworms (Sweet), 125. 
Teirapteryx, Thunk, 356. 

paradisea, Lkhi,, 350, 357. 
Textularia, Defrmwe , 163, 164, 184, 
agglutin ans, d Orb., 401. 

-, var. porrecte, Brady , 401. 

coneava, Karrer, 40,1. 
conica, d'Orb., 80, 185, 207, 882, 
401. 

crispula, Brady, 401. 
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Textukria folium, Parker 4' Jones, 184, 

207, 400. 

gramen, cl’Orb., 887, 401. 
rugosa, Hems, 188, 207, 382, 387, 
401. 

sagittula, j Defiance, 401. 

■-, var. fistulosa, Brady, 401. 

siphonifera, Brady , 387, 401. 
transversaria, Brady, 401. 
trochus, d'Orb., 401. 

Textidariidso, 9, 30. 

Ti\\tulariinm, 9, 30, 184. 

Thalostris rufooincta, Norm., 306. 
Theearnoeba quadripartitei, From on tel, 
309. 

Tillodontia, 283. 

Tillotherium, Marsh, 284; premolars 
of, 286. 

Tims, II. W. Marett, Tooth-Genesis in 
the Caviida, 261-290. 

Tinoporirun, 15,197. 

Tinoporus, Montfort , emend. Carpenter , 
197; mentioned, 2, 164, 165. 
baeulatus, Montf., ftnote 165, 
197, 209, 382, 387, 394, 407. 

—Tar. florescens * , Ckapm., 
386; mentioned, 382,413, 416. 
imicutans, Parker & Jones, 199. 
Tooth-Genesis in the Cavikke, by H. 

W. Marett Tims, 261-290. 
Tretomphalus bulloides, d'Orb., 189, 
382, 405, 415. 

in versa * , Ckapm, , 405, 411,417. 
Tridh amoeba hirt-a, From ontel, 309. 
Trichoda chatopkora , Sell rank, 340. 

Sol, Muller, 334. 

Trichodina, n. sp. *, Emhldon, 211,227, 

' 228,229. 

Trichosurus vulpecula, Kerr, mentioned, 

^ 449, 452, 454. 

Triioeulina cireularis , Bornemann, 

173. ■ 

labiim, d’Orb., 173. 

Linneiana, d'Orb., 176. 
reticulata , d'Orb., 174. 
friearinata, d’Orb., 174. 

, ' , vahmhms, Reuse, 172, 

Trinema, JDujardm, 829. 
acinus, Biijardm, 829. 
camplanatum, Penard, 329. 
enchelys, Leicly, 329. 
lineare, ’Penard, 329. ■■ 

Tribeta gibbosa, Spence Bate, 304. 
Trochammina squamata, Parker § 
Jones, 400, 

, Troehamnnninge, 29,484. 

Trochus, Linn., mentioned, 437. 

turb.ina.tus, Born., 442. 

Truncal tilina, d'Orb., 164, 193. 
Akneriana, d'Orb., 387, 406. 
culler, Parker df Junes, 406. 


Truncatulina echinata, Brady , 406. 
Haidingerii, d'Orb., 406. 
humilis, Brady , 406. 
lobatula, W. cj* J., 382, 405. 
prseciucta, Karrer, 406. 
pygmsea, Hantken, 194, 209, 406. 
refulgens, Montfort, 405. 
reticulata, Czjzek, 194, 209, 332, 
406. 

rosea, d'Orb., 406. 
rostrafca, Brady, 194, 209, 382, 406, 
soluta, Brady, 406. 
tenuimargo, Brady, 405. 
Ungeriana, d'Orb., 194, 209, 406. 
Tariabilis, d'Orb., 193, 209, 382, 
405. 

Wuellerstorfi, Schwager, 405. 

- ( Rotalina) reticulata, Czjzek, 194. 

Turbinaria, Oken, 365, 389. 

auricularis, Bernard, ftnote 362. 
calicularis, Bernard , ftnote 362. 
foliosa, Bernard, ftnote 361. 
gracilis, Bernard, ftnote 363. 
inagna, Bernard, ftnote 364. 
peltata, Esper, ftnote 362. 
radicalis, Bernard , 362. 
reniformis, Bernard, ftnote 361. 
Turbinaria, corallum of, by S. Pace, 
358-365. 

Typhobia, Moore, mentioned, 437, 440. 
Tyrogly pirns, Latr., 372. 


Udenodon Baini, Owen, 454. 

Urothoe, Dana, sp., 299. 

Utricularia minor, Linn■„ 309, 315. 

vulgaris, Linn., 339. 

Uvigerina angulosa, Will., 403. 
asperula, Czjzek , 403. 
interrupts,, Brady, 403. 
porrecta, Brady, 403. 

—— ( Sagrind) rapkanus, Parker & 
Jones, 187. 


Yaginulina, d'Orb., 31. 
legumen, Linn,, 403, 
linearis, Mont., 403. 
truncata, Reuss, 31, fig. 32. 
Yalvulma, d'Orb., 9, 30, 186. 

cuneiformis *, d'Orb., 30, fig. 32. 
Davidiana * , Ckapm., 9; men¬ 
tioned, 10, 186, 207, 382, 387, 
413. 

fusea, Will., 401. 

Oviedoiana, d' Orb., mentioned, 

10 . . , 

■ palseotrochus, ..var. compressa, 
Brady, mentioned, 30. 
piteolus, d'Orb., ftnote 12, 191. 
triangularis d'Orb., mentioned, 9. 
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Yampyrella, Cienkowski, 308, 333. 
lateritia, Leidij, 333, 342. 
peclata, Klein, 334. 

Spirogyrce, Cienkowski, 333. 
Yampyrelli'da, 308, 388. 

Yanheurckia rhomboides, Brcb 318. 

-, yar. saxoniea, Rubenh , 810. 

Yasa deferentia of Australian Earth¬ 
worms (Sweet), 128. 

Yermiculum ohlongum, Montagu, 17. 

mbrotnnclmn , Montagu, 173. 
Yerneuilina, d' Orb., 164, 185. 

Davidiana, read Valvulina David¬ 
iana, Chapin ., 413. 
propinqua, Brady, 409. 
spinulosa, Reuss, 185, 207, 382, 
3S4, 401. 

Yerpulus spumatus, Sim., 468, 500. 
Vespa, Linn., nest of, 391. 

Virgulina Schreibersiana, Czjzek, 401. 

subsquamosa, Roger, 401. 

Voluta, Linn., mentioned, 439. 

Volvox proteus, Pallas, 309. 

Yorticella, Muller, 228. 


"Walker, A. O., Contributions to the 
Malacostracan Fauna of the Medi¬ 
terranean, 290-30(1 

Warburton, O., and Embleton, Miss A. 
L., The Life-history of the Black¬ 
currant Gall-mite, Eriophyes (Phy- 
toptus) ribis, Westw., 366-378. 

Waters, A. W., Bryozoa from Franz- 
Josef Land, collected by the Jaofcson- 
Harmsworth Expedition, 1896-1897, 
43-105. 

Watson, A. T., On the Structure and 
Habits of the Polycbueta of the Family 
Am mocharidie, 230-260, 

Webbina, d' Orb., mentioned, 5. 

West, G. S., On some Freshwater 
Ehizopods and Ileliozoa, 308-342. 


With, 0., New and Old Phalangiidm 
from the Indian Kegion, 466-509. 

Xenophoridas, 436. 

Xe n 1 ) pl .10 rue, Black wall, 1 n 011 1 i on eel, 

486. 

Xestoleberis, Sars, 428. 

aeuminalis *, Chapin., 429, 438, 
curta, Brady , 430. 

? foveolata, Brady, 430. 
depressa. Bars, 428. 
gracilis, Brady, 429. 
granulosa, Brady , 428. 
margaritea, Brady , 429, 
nan a, Brady, 430. 
setigera, Brady , 428. 
tumefacta, Brady , 430, 
variegata, Brady , 429. 

Zaleptus, Thor., 479; mentioned, 474. 
festivus, Thor. (Lower Burma and 
Malay Peninsula), 467, 478, 
479. 

fuscus *, C. With (India), 468, 

479. 

hirsutus * , C. With* (India), 468, 
482; mentioned, 474. 
inermis, Sim. (Philippines), 466. 
minutua*, C. With (India), 481 ; 

mentioned, 468, 471, 474. 
ramosus, Thor. (Sumatra), 467. 
simplex, Thor. (Sumatra), 467. 
Bubeupreus, Thor. (Lower Burma 
and Mala,y Peninsula), 467, 

479. 

sulphurous, Thor. (Lower Burma 
and Malay Peninsula), 467, 479, 
Thorellii*, G. With (India), 468, 

480. 

trichopus, Thor. (Borneo), 467 ; 
(Java), 467. 

Zobesula, (renjf'r ., 451, 454. 

Z astern, ocean ica, Alim., 292, 
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